Primary producer perspectives on rural land management in central and western NSW by Finlay, Robert Andrew
Primary producer perspectives on rural land 
management in central and western NSW 
by 
Robert Andrew Finlay 
 
A thesis submitted in fulfilment of the requirements of the degree of 
Doctor of Philosophy 
 
 
 
Faculty of Rural Management 
The University of Sydney 
March 2014 
1 
Abstract 
In light of the on-going environmental challenges being faced by managers of 
Australia’s rural and remote landscapes it has become apparent that change will 
occur only when policy makers have a better understanding of farmer attitudes 
towards land management, and when this understanding is utilised to more 
effectively engage land managers in improved land management practice. 
As a means of understanding land managers’ knowledge of, and attitudes toward, a 
range of issues facing primary production, 327 land managers from Central Western 
New South Wales responded to an initial survey which contained questions 
regarding problems and impediments on the land, external and environmental 
influences, sustainability and responsibility, the challenges facing primary 
production, the personality dispositions of producers and how such dispositions 
influence attitudes towards land management issues.  
In understanding managers’ attitudes towards land management, survey responses 
reveal a strong commitment on the part of primary producers to sustainable 
management and acknowledge a duty of care and responsibility towards the land 
they manage in order to benefit future generations, while displaying a dislike at the 
‘outside invention’ of others into their farm management decisions and practices. 
Respondents strongly support restoration of degraded landscapes, but there is an 
equally strong belief that they should not be solely responsible for funding what is 
essentially a public benefit. Responses from two surveys primary producers provided 
data that identifies seminal personality factors which define their characters both 
personally and at work. One or more the ‘big five’ personality factors was identified 
as being influential in 20 of the attitudinal components within the two surveys, with 
agreeableness (10) and openness (9) being the most frequent.  
The identification of land management attitudes provides policy makers with an 
insight into the mindset of land managers; such insight will need to be utilised in 
future policy development if the environmental change demanded by government, 
the environmental movement and broader society is to be successfully achieved. 
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1 Land degradation and Australian agriculture 
 Introduction 1.1
In 2002, The Wentworth Group of prominent Australian scientists brought to the 
nation’s attention the plight of the Australian landscape through a Blueprint for a 
Living Continent (Wentworth Group 2002). The Wentworth Group expressed 
concern and advocated change in respect of water distribution and use, land 
degradation and restoration, and land management techniques, including land 
clearing. At the conclusion of their document they expressed the ‘hope that our 
national leaders will decide that it is time for change – significant change – in a 
manner that will leave a legacy for future Australians’ (Wentworth Group 2002, p.21) 
a view that has been expressed previously (Barr and Cary 1992; Cosgrove, Evans 
and Yencken 1994; Pannell et al. 2006; SOE Committee 2001). Similar concerns 
over rural land degradation in Australia and the need for change have been recorded 
elsewhere (Mercer 1995; Reeve 2001; Roberts 1995; Yencken and Wilkinson 2000; 
Woods 1984) particularly in regards to consequences for world food supply (Cribb 
2010).  However, before the necessary solutions are put in place, one needs to 
understand the background to Australian agricultural development. 
This chapter explores the development and extent of agriculture in Australia and the 
increasing concern over the on-going degradation of the agricultural landscape, then 
asks how these concerns can be addressed from the perspective of the land manager.   
 Agriculture within the Australian landscape 1.2
Australia’s history of land use long preceded that of European settlement, through its 
long established association with hunter-gatherers over at least the last 60,000 years 
(Bellwood 2005). The traditional Aboriginal owners managed their land and its 
resources based on an interdependent relationship with ‘country’ (Rose 1988, p.491), 
providing them with food, shelter and a spiritual home. It was not in their interest to 
cause undue environmental harm, for their livelihood and existence were both 
dependant on their actions, and this was reflected in an affinity with country over 
thousands of years  (Flannery 1994; Rose 1988).  A key aspect of that period is the 
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conservative strategy developed for land management in part due to the low human 
population in pre-European times (Flannery 1994).  
Management practices adopted by early Australian farmers bore little resemblance to 
the practices of the Indigenous population, instead having their origins in European 
traditions and practices which date back more than 10,000 years; their roots lay in the 
early domestication of plants and animals and where the aim was survival.  
On the arrival of the First European Fleet in 1788 it became immediately apparent 
that the new arrivals would quickly need to become self-sufficient in terms of food 
production. It also became apparent that the amount of productive land immediately 
surrounding the fledging colony would be insufficient to meet its requirements. 
When the mountain ranges surrounding the Sydney Basin were conquered in the 
early 1800s, a vast expanse of land lay temptingly before explorers; it is hardly 
surprising that unfettered access to extensive tracts of relatively lightly used and 
seemingly productive land resulted in the indifference shown by many pioneers 
toward their new landscape. Indeed, they could move on when the productivity of an 
area of land declined, taking their livestock with them.  
Historically primary producers in Australia have embraced a variety of pursuits. 
Many producers in the past saw themselves as graziers (sheep and cattle) or farmers 
(wheat, oats, barley and corn) involved in extensive agriculture (large area 
production); those engaged in intensive agriculture (small area production) being 
primarily orchardists (stone and pome fruits), vegetable growers, and pork and 
poultry producers. More recent additions to the agricultural sector are cotton, oil seed 
(canola and sunflower), apiary (honey) and viticulture (grapes). Primary production 
in another rural context or sphere is silviculture (forestry). Today many of these 
producers are often referred to as farmers1, which while not perfectly accurate is a 
useful working descriptor of those who are responsible for the day to day 
management of most of  Australia’s arable and range lands.  
1 For the purpose of this research, the terms land managers, primary producers and farmers are used generically, 
to refer to and describe all decision makers within  primary production 
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Government policies have not always been beneficial to the environment, 
particularly during the second half of the nineteenth century and the first 70 years of 
the twentieth century, when land clearance was identified by governments as an 
imperative for primary producers taking over newly subdivided land. As an example, 
Australian Returned Service personnel were allocated small and often marginal 
lands, especially after the First World War, as appreciation for their service in a time 
when there were no jobs available for returning troops; much land clearing took 
place, and extensive grazing was required to ensure even a subsistent level of return 
for labour. Not dissimilarly, in the 1960s the cotton industry was established with 
considerable government financial assistance, an industry which continues to 
produce considerable economic wealth. However, today it is denigrated by many in 
the community for its perceived large scale use of water and chemicals. 
 Land degradation in Australia 1.3
At approximately 3% of Australia’s GDP, farm production in the 2009-10 period was 
estimated at 48.7 billion dollars (NFF 2012, p.5). The exporting of around 60% of 
agricultural exports in 2010-11 worth approximately 32.5 billion dollars (NFF 2012) 
highlights the production opportunity taken by primary producers. However, given 
that ‘agriculture by its very nature alters the characteristics of the landscape, with 
modification generally being greater with greater farming intensity’ (Hook 1998, 
p.127), it is apparent that agricultural development has come at considerable 
environmental cost, both aesthetically and physically.  
Land degradation, which can be defined as ‘the decline in the quality of the land and 
its resources, commonly caused by inappropriate human usage’ (Beale and Fray 
1990, p.182) has been a topic of much discussion in an Australian context over the 
last 130 years (Boyden 1970; Clayton 1931; Dixon 1892; Hobbs and Hopkins 1990; 
Kaleski 1945; Mulligan and Hill 2001; Nadolny 1991; Peacock 1900; Reeve 1986; 
Roberts 1995; Robertson 1945; Smith 1990; Smith 1994; Tepper 1895; Woods 1984)  
and continues to be identified by governments and environmental lobby groups as 
being a key environmental cost (Gretton and Salma 1996; Hutton and Connors 1999; 
SoE Committee 2011; Wentworth Group 2002).  
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Degradation encompasses an array of issues including overgrazing, soil erosion and 
loss, salinity and sodicity, excessive tillage, the introduction of exotic species 
(including donkeys, camels, pigs, rabbits, goats, cats, horses, cane toads, water 
buffaloes, blue-green aphids, sheep blowflies, Argentine ants, banana-skipper 
butterflies, lantana, blackberry, bitou bush, camphor laurel, privet, skeleton weed and 
Parthenium weed’ (Beale and Fray 1990), reduction in native vegetation, and water 
quality and availability. The physical state of Australia’s degraded landscape has 
been well documented (Beale and Fray 1990; Beresford et al. 2001; Dovers and Wild 
River 2003; Pannell and Vanclay 2011; SoE Committee 2011) as have the social 
implications resulting from these changed landscapes (Gray and Lawrence 2001; 
Lawrence, Lyons and Momtaz 1996; Lockie and Bourke 2001; Luck, Race and 
Black 2011)  and the resultant decline in biodiversity (SoE Committee 2011, p.618).  
The causes of much of the degradation have been attributed to inappropriate land 
management practices such as overgrazing of semi-arid and arid pastoral areas, 
cropping of marginal land, poor irrigation and land clearing (Blackmore and Connell 
1997, p.1038), many of which “stem from past well-intentioned advice, whether to 
irrigate arable land or to clear vegetation or to introduce exotic species’ (Lowe 2003, 
p.473). 
In recent years governments have enacted legislation that places restrictions on how 
managers utilise their land, with an emphasis on sustainability in relation to 
agriculture, the environment and rural resources, as well as human resources.  In 
NSW, this legislation includes the Environmental Planning and Assessment 
Amendment Act 2008 No 36, Native Vegetation Act 2003 No. 103, Water 
Management Act 2000 No. 9, Work Health and Safety Act 2011 No 10, and Local 
Environmental Plans. As a result there have been ‘significant reductions in land 
clearing in most states. This reflects an almost total ban being imposed through 
legislation in Western Australia and South Australia, and substantially reduced 
permit approvals for clearing in Victoria and New South Wales’ (SoE Committee 
2001, p.61). All past policies that required land holders to clear land, irrespective of 
its value or likely use if the land holder wished to retain their land, have now been 
repealed. 
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Likewise, many farmers have embraced the need for changes in practice to address 
this degradation, with Smith observing that; ‘a great many [farmers] are and must 
continue to be, environmentalists in the true sense of the word’ (Smith 2000, p.41). 
However, ‘change comes more easily for some than others’ (Walters and Rovira 
1994, p.161) and some primary producers continue to undertake what 
environmentalists would consider to be poor land management practices that have 
arguably also reduced the productive capacity of the land. As observed by the State 
of the Environment Committee in 2001, ‘the [land clearing] situation in Queensland 
in particular, and the Northern Territory and Tasmania to a lesser extent is still of 
environmental concern…’ (SoE Committee 2001, p.61). However, there remain 
particular concerns over the ongoing land degradation to both pastoral and cropping 
lands, increasing salinity and the rising water table in the Murray-Darling Basin 
(Blackmore and Connell 1997). In 2006 this basin contained ‘…an estimated 
population of 2.1 million or 11% of the total Australian population…a total land area 
of 106,200,134 ha’ (MDBA 2009, pp.9,14) across five Australian states and 
territories, and produced 80% of Australia’s food. Although ‘by world standards 
farms [in the basin] are large and efficient…existing production regimes are 
presently viewed as being non-sustainable’ (Lawrence and Vanclay 1992, p.33) cf. 
(Lindenmayer 2007, pp.86-7) and the economic costs of land degradation remain 
high at 'between $600 million and 1.2 billion annually” (Williams 2004, p.10). 
 Statement of the problem 1.4
Lawrence, Richards and Cheshire (2004, p.254) summarised the complexity of 
environmental degradation by highlighting the different ways individuals and 
communities can respond to the problem (Figure 1-1). 
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 Figure 1-1 Environmental degradation  
The figure identifies nine divergent views typically held by land managers to 
Environmental Degradation. (Adapted from Lawrence et al. 2004) 
What is clear is that attempts to change management practices without the 
involvement of those making the land management decisions are doomed to fail. 
Likewise, unless policy makers understand the knowledge, values and attitudes held 
by primary producers towards their land, policy is likely to be perceived as irrelevant 
and draconian. This problem is worsened by an apparent conflict between the 
environmentalist’s attitudes towards the natural environment and the way in which 
land is managed in Australia (Reid 1999), and further compounded by the realities of 
making a living from farming. Thus many may espouse the virtues of environmental 
protection, but at the same time their actions may be subdued by demands for 
increased production and financial gain. The latter can be understood in terms of 
immediate survival, but may be criticised by the broader community for leaving the 
land in a perilous state for future generations.  
It is quite apparent that the beliefs, attitudes and behaviour of both individuals and 
policy makers more broadly, play an important role in land management (Guerin and 
Guerin 1994; Vanclay and Lawrence 1995; Yencken and Wilkinson 2000) and it 
would appear, at least on the surface, that a change in beliefs, values and attitudes 
towards their land is seen by some as necessary for a more sustainable future (Guerin 
1999; Mercer 1995). But to what extent do attitudes and values need to change? The 
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vast majority of farmers already espouse environmentally friendly attitudes, beliefs 
and values, but their behaviour is constrained by ‘a mix of social, economic and 
institutional factors’ (Gorrie and Wonder 1999, p.53) including ‘participation in 
occupation-related training, level of farm income, optimism about future farm 
income, farms having documented farm plan, membership of Landcare, and age’ 
(Cary, Webb and Barr 2002, p.56), inability to see long term benefits of change 
(Guerin 1999), cost of change (Yencken and Wilkinson 2000), gender (Alston 1995) 
and personality style (Crase and Maybery 2004).  
Given the complexity of the land management problem, this thesis takes the view 
that landholder understanding of and participation in achieving changed land-use 
management practices is vital for the long-term future of enhanced rural landscapes 
in Australia. After all, ‘it is nonsensical to accuse anyone of either a lack of an 
environmental ethic, or a contradiction between their attitude and behaviour, simply 
because they do not adopt the conservation farming package’ (Lockie 2001, p.235). 
This suggests that an understanding of the attitudes of land managers and their 
relationship to land management practice is vital for the development of suitable 
technology and policies to improve the widely acknowledged land problems in 
Australia. 
 Research questions and thesis structure 1.5
The aim of this thesis is to investigate the attitudes and personalities of primary 
producers in central and western NSW and their influences on land management 
from an environmental perspective. In achieving this aim, the thesis seeks to answer 
the research questions.  
• What are the attitudes of managers towards land management issues?  
• What are the personality and other factors associated with land management 
attitudes? 
• What are the implications of land management attitudes for development of 
better practices and policies? 
In order to address these questions, the thesis is structured in a series of chapters.  
 
7 
Chapter 2 identifies and discusses approaches historically put forward for the better 
management of rural lands, their origins and proposed importance, whilst Chapter 3 
describes how the personality of land managers is a significant factor in the 
management of agricultural lands and producers’ attachment to place.  Chapter 4 
describes the methods used in the research and some of the challenges in using these 
methodological approaches.  Chapter 5 reports on the results of a focus group study 
used to provide some initial understanding of land manager attitudes that then was 
used to construct two large field surveys, the results of which are presented in 
subsequent chapters. 
Chapter 6 provides the basic demographic and related data on the primary producers 
involved in the research, and is followed, in Chapter 7, by presentation of data 
obtained on primary producer personality among those surveyed. Chapters 8–10 
analyse producers’ responses to attitudinal statements posed within the two surveys 
(Chapter 8 Emerging attitudinal themes; Chapter 9 Issues of producers’ priority; and 
Chapter 10 Attitudes to sustainable environments). Chapter 11 describes 
management problems and impediments identified by producers, while Chapter 12 
addresses political and environmental influences.  Chapter 13 considers land 
management and resources and Chapter 14 focuses on agricultural sustainability and 
responsibility. Chapter 15 presents what producers identified as the most special 
place on the farm and Chapter 16 considers the future of primary production.  
Chapter 17 concludes the thesis with a reflection on the implications of this research 
for the future of Australian agriculture.  
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2 Personal, external and physical influences on land management 
practice 
 Introduction 2.1
As the previous chapter established, land management decisions made by land 
managers are based on the perceived interactions between social, economic, cultural 
and political factors over which the individual has little or no control (collectively 
identified as external factors), the characteristics of the individual farmer reflected in 
their age, gender, education and experience, their attitudes, values and beliefs and 
their personality style, and the biophysical environment.  
 
These influences were bought into stark relief in early research exploring farmer 
behaviour. In their work designed to identify the factors influencing farmer 
behaviour in Scotland, Willock et al. (1999a, 1999b) reported on research undertaken 
in Scotland designed to identify the factors influencing farmer behaviour that would 
apply in many circumstances. Of particular interest in that study were the antecedent 
(personal and physical farm factors) and the mediating (farmer attitudes and 
objectives) variables and their role in understanding farmer behaviour (Figure 2-1). 
 
 
Figure 2-1 Schematic relationship of the factors influencing farmer behaviour 
(Adapted from Willock et al. 1999b)  
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Schematic relationship among individual differences in 
personality, attitudes, objectives and behaviour. 
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This chapter considers one antecedent variable: external and biophysical factors, and 
then discusses their relationship with mediating variables, particularly personal 
attitudes, values and beliefs. The impact of personality in explaining land 
management practice will be explored in Chapter 3.  
 External influences: ethics and land stewardship 2.2
In exploring ways in which land holders could better manage their land, a common 
theme emerging from the literature is land stewardship (Carr 2002; Crosthwaite 
2001; Curtis 1997; Junor 1988; Roberts 1995; Vanclay 1992), while others talk about 
the adoption of a new land ethic (Keith 1995; Leopold 1989; Roberts, 1992). These 
have the potential to be external influences on behaviour. When Aldo Leopold stirred 
up the American land consciousness in the 1930s, he noted that ‘we abuse land 
because we regard it as a commodity belonging to us…When we see land as a 
community to which we belong, we begin to use it with love and respect’ (Leopold 
1989, p.viii). Some have made arguments for both a land/conservation ethic and land 
stewardship (Chamala and Mortiss 1990; Keith 1995). The underlying theme 
throughout is the need to manage land better than has been done in the past (Barr and 
Cary 2000;  Luck et al. 2011, Pannell and Vanclay 2011;  Roberts, 1993).  
 Ethics, as applied to the land 2.2.1
The topic of Ethics and how they may be applied to the management of land has 
been often discussed (Callicott 1989; Callicott 1998; Callicott 2002; Shearman 1994; 
Sylvan 1998). At its most simplistic, ethics has been defined as ‘the discipline that 
examines one’s moral standards or the moral standards of a society...’ (Velasquez 
2002, p.11) with morality understood to be ‘the standards that an individual or group 
has about what is right and wrong, what is good or bad’ (Velasquez 2002, p.8). 
Velasquez then goes on to argue that ‘moral standards are those that deal with 
matters of serious consequence, are based on good reasons and not on authority, 
override self-interest, are based on impartial considerations, and whose transgression 
is associated with guilt or shame’ (Velasquez 2002, p.8). Ethics and morality are 
cultural constructions, shaped profoundly by cultural norms, values and behaviours. 
Because of these constructs they may or may not relate to what is better for the 
environment. 
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As a corollary, ethics applied to land relates to the moral standards an individual, 
group or broader society attaches to land and how it is managed. For example, should 
land be held in trust for future generations, or be utilised in the here and now? What 
ethical responsibilities do land managers have towards their land? Does a farmer’s 
ethical responsibility to feed their family override their ethical responsibility to the 
land? What ethical responsibilities do governments have to oversee land 
management? What, indeed, is land? For some, ‘land is lifeless. It is inert, a two 
dimensional physical surface – to be surveyed, subdivided, and rezoned. It is a 
commodity – valuable but no more sacred than a stack of cedar logs, a heap of coal 
or any other economic resource’ (Knudtson and Suzuki 1992, p.121), whilst for 
others, land or country has a life or soul of its own.  
From this perspective ‘ethics is both inter-specific, between humans, and intra-
specific, in human relations with morally considerable nature. Though arising within 
culture, ethics can and ought to return to encounter the creation and the creatures’ 
(Rolston 1999, pp.222-223); in doing so humans accept their equality with nature 
rather than dominance over all living creatures, where humans have the ability to see, 
embrace and protect all creatures, while individual species see only from their 
perspective. Dr Brian Roberts has emphasised the importance of the adoption of land 
ethics in their application and association with a new approach to a land management 
(Roberts 1992; Roberts 1993). The ‘land ethic simply enlarges the boundaries of the 
community to include soils, water, plants and animals, or collectively the land’ 
(Roberts 1984, p.3) and emphasises individual and collective values as essential 
ingredients for the prosperity and quality of all life.  
Ethics are influenced by and encompass groups and individuals; beliefs, attitudes and 
values, though this research focuses on that of the individual land manager. By any 
measure humans cannot exist on earth in isolation as we depend, at least 
simplistically, on the land, water, air and our fellow creatures for our existence. One 
can argue therefore, that humans have a responsibility to nature (Rolston 1999; 
Singer 2000) and as such farmers surely must have a responsibility to the land, and 
an ethical one at that (Callicott 1997).  
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 Land stewardship  2.2.2
The concept of an association between stewardship, ethics and land management has 
been widely described (Curtis 1997; Junor 1988; Leopold 1989; Roberts 1984,  
Roberts 1992; Roberts 1993; Roberts 1995), and this section explores this 
relationship in greater detail. In 1986 Lynton Caldwell was quoted as defining 
stewardship as ‘socially and ecologically responsible custody of the land’ (Meidinger 
1998, p.88).  
Simplistically, land stewardship implies a duty of care to the land one manages. 
Junor (1988, p.11) builds on this implication in describing ‘land stewardship [as] 
caring for, managing and using the land without damage or loss of fertility. This will 
allow it to pass from one generation to the next, as a precious commodity, almost as 
if it was a source of life itself’. Chamala and Mortiss (1990) take a similar approach, 
defining land stewardship as ‘the responsible use of the resources entrusted to us, so 
that we enhance and preserve, rather than degrade and exhaust, the beauty and 
fruitfulness of the planet’ (Chamala and Mortiss 1990, p.212). For Lerner, land 
stewardship has been characterised by the ‘blend of nature, interest in a healthy 
environment and a concern for future generations’ (Lerner 1992, p.4). 
A dominant theme of ‘stewardship’ authors is the concept of culture, which is used 
collectively to describe the use of ethics, values, morals and attitudes to define 
stewardship. For example, stewardship has been described as an ‘attitude’ (Keith 
1995, p.108; Mahoney and Barkley 1999, p.2) whilst for others ‘stewardship implies 
a moral or religious responsibility to life on earth, as part of nature, not having 
dominions over nature... a relationship with the earth and is based on the respect for 
nature and current and ongoing commitment to ‘active earth-keeping’ akin to a 
custodian or guardianship role’ (Carr 2002, p.15). This reflects a spiritual aspect of 
caring along with a need for harmony and balance between all living things. It 
records the necessity of a sense of community in helping one another and sharing our 
‘wealth’, in maintaining our environment for future generations.  
The implication often promoted though, is that all species on earth are to be 
considered as one, without the influence of domination, save that that was placed in 
nature in terms of the food chain and its respective ‘pecking order’. Whether plant or 
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animal, soil or atmosphere, all living and dynamic systems are important in their own 
right, but are equally important parts of the whole upon which humankind is 
dependent for long-term survival.  
Thompson (1995) explores the relationship between farmers and stewardship in 
detail in The spirit of the soil: agricultural and environmental ethics, observing how 
Farmers have long been thought to be natural stewards of the land. The ideal 
of good farming has been expressed in terms of care for the soil, water, 
plants and animals under the farmer’s supervision. Although there have 
always been bad farmers who ruin their farm, the practice of stewardship 
has traditionally been thought characteristic of the ideal to which all farmers 
aspire (Thompson 1995, p.73).  
Stewardship refers to the notion that farmers are stewards of the land and farming is 
a way of life that places implicit responsibility on farmers to look after the land for 
future generations. As such, it embraces the view that there is more to farming than 
economic management (Vanclay 1992, p.97).  
Within much of the land stewardship discussion there is explicit reference to the 
obligations of land managers to care, despite any economic constraints that may exist 
at any particular time, suggesting ‘it is reasonable to argue that agricultural 
stewardship can be seen as a form of ethically motivated behaviour intended to 
produce positive externalities or at least to limit negative ones’ (Colman 1994, 
p.305). While definitions of what land stewardship entails may vary, the term is used 
in common discussion and recognised as part of land management, particularly in 
association with governments when applied to payments for landholders to provide 
specific and agreed outcomes for land parcels (Creighton, Meyer and Khan 2004; 
DNRM&W 2005; Lambert and Elix 2005). There is, in all these definitions, explicit 
and implicit expectation of a farmer’s duty of care.  
 A duty of care 2.2.3
An implication of land stewardship is the landholder’s duty of care  (Hodgkins et al. 
2000; Leopold 1989) in relation to resource management (Hone and Fraser 2004) 
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and biodiversity (Crase and Maybery 2003; Earl, Curtis and Allan 2010). That is, ‘all 
landholders have an obligation to care for the land. This means that those responsible 
for managing natural resources must take all reasonable and practical steps to protect, 
maintain and where possible prevent harm to the environment…’ (Learmonth et al. 
2007, p.26). However, from a legal perspective ‘common law does not recognise and 
never has recognised that a duty of care be owed to the environment’ per se (Bates 
2001, p.15). Instead it relies on the ethical and moral stance of the individual. 
Morality relates to the right and wrong of a situation and has no legal standing, 
though moral conduct could be something the community sees as important for the 
protection of the environment for example. However, there are statutory 
requirements that require specific levels of care by individuals; this for example 
applies to the safe use of pesticides and chemicals. 
There is currently no requirement for primary producers to assume a ‘duty of care’ 
on their land in NSW, however a ‘more restricted version of the (Industry) 
Commission’s proposed duty of care for the environment already exists in 
Queensland, Victoria and South Australia’ (Industry Commission 1998, p.7). The 
centrepiece of the Commission’s approach is a statutory duty of care for the 
environment that requires everyone who influences the management of the risks to 
the environment to take all ‘reasonable and practical’ steps to prevent harm to the 
environment that could have been reasonably foreseen (Industry Commission 1998, 
p.134). 
 External influences: Religion  2.3
The role of spirituality and religious belief and participation in shaping farm practice 
is well researched in the United States, but only to a small extent in Australia. For 
example Meares (1997, p.41) identifies how farmers share 
a spiritual conviction about stewardship and this is reflected in the way they 
care for and appreciate the environmental health of their farms. Regardless of 
gender, both caring for the environment and practicing some form of spiritual 
expression appeared high on the list of elements of an important quality of 
life... 
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 ‘Spirituality’, according to Baltaz (1991, p.10) ‘is the way the world and 
relationships with other people, with God or gods, and material things are seen’. 
Spirituality does not necessarily mean relationship with a God, but with anything 
imbued with the essence of supernatural or ‘otherworldiness’. All religions have their 
spiritualties and, as Wakefield (1983, p361) suggests, it is those “attitudes, beliefs 
and practices which animate people’s lives and help them reach out towards super-
sensitive realities”. 
A religion upholds certain basic values – things, qualities and principles it considers 
important and worthwhile, including basic beliefs and world views, a system of 
ethics and morals, ceremonies, rituals and other practices that convey and reinforce 
their beliefs, and spiritual elements, usually involving deities or other supernatural 
forces (Gardner and Stern 2002, pp.35-36). Both individuals and social groups can 
draw on religion and spirituality “to give meaning to their existences, providing 
interpretations of experiences and placing human lives and events in a larger 
framework” (McGuire 1997, p.31). It is also likely to impact on an individual’s 
beliefs and practices.  
There are some researchers who argue that current Western religions are actively 
anti-environmental. That is, their beliefs, values and practices are a major and active 
cause of all contemporary environmental problems (Ehrlich 1971; Toynbee 1972; 
White 1967). Others suggest that parts of scripture emphasise the concept of 
stewardship (Crockett 2002; Shibley and Wiggins 1997) and are therefore pro-
environmental. Kempton, Boster and Hartley (1995) argue religious belief is 
positively correlated with environmental concern, whilst Eckberg and Blocker 
(1989), and Hand and Van Liere (1984), take the opposite position, arguing religious 
belief is reflected in less concern for the environment. Two Australian studies 
(Blomberry 1996; Hughes 1997) identify no relationship; whilst Crockett (2002) 
shows that those farmers who identify themselves as Christian are more strongly 
committed to protecting the environment than non religious respondents. As a 
theologian, Collins (1998) strenuously defends the Judeo-Christian message 
contained in the book of Genesis and so actively pursued and criticised by White 
(1967). While not apologising for the Biblical writings, Collins does emphasise the 
historical nature of the writing in evolutionary history. The emergence of Homo 
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sapiens predated Biblical references by tens of thousands of years, being part of the 
hunter-gatherer cohort. This was to imply that even with low human populations, 
environmental impact must have occurred in the pre-Christian era, for example the 
decline of Mesopotamia.  
Australian philosopher John Passmore (Man’s Responsibility for Nature) is troubled 
by the influence of the Judeo-Christian beliefs on what he saw as the decline of the 
natural environment. Passmore noted similar concerns of dominion being expressed 
in an Eastern culture some 2500 years ago by the Taoist, Chuang Tsu, who in the 4th 
Century BC ‘deplored the passing of the age of perfect virtue when man lived in 
common with birds and beasts’ (Passmore 1974, p.7).  
Another group of researchers, whilst supporting White’s argument that though 
Western values, beliefs and morals ‘are anthropocentric and do legitimate 
exploitation of nature for human ends...argue that Judeo-Christian religion is not the 
main source of these values, beliefs and morals’ (Gardner and Stern 2002, p.37). 
Instead, the root causes can be traced back to ancient Greek philosophy, the 
beginning of the scientific revolution, and the development of capitalism.  
 External influences: capitalism and globalisation 2.4
There are numerous commentators who argue that farmers are ‘forced’ to make 
exploitative management decisions because of outside pressures and the resultant 
need to produce more to maintain adequate living standards and return on capital. In 
this context, they suggest farmers have ‘lost control’ in the face of the extensive 
penetration of ‘global capital’ into agriculture, a process characterised by the growth 
of agribusiness, the pre-eminence of transnational capital and pressures for nation 
states to adopt policies which promote the interest of capital (Gray and Lawrence 
2001). This is characterised by declining and widely fluctuating world prices, under 
and over production, the growing commoditisation of agricultural products and 
inputs and rapid technological change. As a consequence, farming “is being 
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subsumed by interests of international capital and placed on [the] economic2 and 
technical3 treadmills” (Gray et al. 1995) typical of capitalism.  
Capitalism is defined as a system where ‘business provides the monetary capital to 
produce goods and services and employ’ (Blackburn 1996, p.54) the people 
necessary to achieve the desired business goals, often characterised by expectations 
of continued economic growth. From this perspective, stewardship in a capitalist 
society has limited environmental appeal if it is applied to ‘the management of 
resources simply to maximise profit’ (Attfield 1999, p.54). Roberts notes ‘both 
capitalist and socialist systems are based on the quest for economic growth’ and ‘the 
destruction of the resource base is becoming an unacceptable trade-off for improved 
living conditions’ (Roberts 1995, p.7). In Australia the capitalist system is the one 
that provides for the individual as well as the nation (Gray and Lawrence 2001); in 
primary production this is exemplified by the family farm that historically has 
provided food and fibre for export that has provided wealth for the individual and the 
country.  
One of the biggest concerns of capitalism would appear to be in ‘the accumulation of 
wealth and its concentration into fewer and fewer hands which creates the level of 
poverty that shapes the lives of so many on the planet’ (Carter 2001, p.67). This is 
contrary to the principle of individualism, defined as ‘the principle of asserting one’s 
independence and individuality’(McLeod 1991, p.512). It is a principle that has 
typically been identified as important to farmers (Crockett, p.2002). However, the 
growth of capitalism and globalisation seem to lead away from individualism, to a 
position of power and influence by ‘a specific few’ rather than the ‘decisions by the 
multitude’. This both restricts the ability of land managers to make their own 
decisions and results in a failure to evaluate or recognise environmental costs 
(Lawrence and Vanclay 1992).  However, as Munton, Marsden and Ward (1992, 
p.69) observe,  
2 Production has to increase to cover price reductions arising from increases in product supply (Gray and 
Lawrence 2001, p.58) 
3 In order to maintain production increases and therefore farm income, farmers are obliged to use farming 
methods which require more sophisticated technology, including chemicals, seed, equipment (Gray and 
Lawrence 2001, p.58) 
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Petty commodity production based largely on family ownership, occupancy 
and farm labour may form a social prerequisite for, rather than barrier to, the 
penetration of commodity relations by capital in contemporary agriculture. 
Stability and family relations are as much in the interests of capital as they are 
in the farm family... 
 External influences: the environment and environmentalism 2.5
The usefulness of the globalisation approach in explaining farmer behaviour cannot 
be understated; it does not, however, satisfactorily address the environmental 
dimension of land management. It is impossible to ignore the significance of the 
physical environment within which the land is situated nor the growth in social 
movements with a focus on environmentalism which occurred in the latter half of the 
twentieth century. 
  The biophysical environment 2.5.1
The biophysical environment of the land being managed (for example, a farm, a 
forest), including soils, topography, climate (particularly rainfall and propensity for 
drought and flood) and climate change (Cleugh et al. 2011; Pittock 2005) will impact 
on the business in many ways. Some schools of thought in this vein (proffered by 
some human geographers and ecologists) tend towards environmental determinism 
(Redclift and Woodgate 1994), whilst a more interpretative tradition views people as 
goal oriented, constructing views of nature and interacting with it on the basis of 
those views (Crockett 2002, p.62). For example, Barr and Cary’s 1984 study into 
dairy farm salinity observes that some areas are more prone to salinity than others, 
hence the need for differing practices. Their findings are supported by Nowak 
(1984), Duff et al. (1991) and Guerin and Guerin (1994), who note that adoption of 
conservation practices is related to actual (and perceived) soil conservation needs and 
the state of the physical environment.  
  Environmentalism 2.5.2
What of environmentalism? Broadly it could be defined as a ‘demand for better 
economic and social security for the entire global population linked to an improved 
level of environmental amenity’ (O'Riordan 1981, p.27). Depending on a proponent's 
philosophical perspective, there may be relative emphases on the economic, social 
and environmental (often conservationist) biophysical components. Whatever the 
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case there can be little doubt about the growth of environmentalism as a guiding 
force in political, economic and social life; this is reflected at least in part in the 
growth of environmentalist social movements since the 1960s (O'Riordan 1981) and 
their impact on the politics of agriculture (Crockett 2002, pp.64-65). The 
environmental perspective offers  
neither reconciliation nor peaceful resolution, but rather a set of tantalising 
contradictions or divergent patterns of belief and action...there is a constant 
tension between what we believe we should do, and what reality appears to 
compel us to do... (O’Riordan 1981, iv-v).  
These contradictory elements include the restriction on individual freedom to ensure 
greater control over the management of vulnerable landscapes and the protection of 
land for future generations. Both have consequences for environmental decision 
making.  
Australian environmental and ecological history has been well documented (Dovers 
2000; Hutton and Connors 1999; Mulligan and Hill 2001) as has its history of 
environmental management (Conacher and Conacher 2000; Dovers and Wild River 
2003) and strategies for restoration (Lowe 2005; Yencken and Wilkinson 2000). The 
formation of the Australian Conservation Foundation (ACF) in the mid 1960s was 
pivotal in setting the course for a new agenda in environmental awareness in 
Australia. Drawing upon the newly emerging environmental movement that arose 
from the publication of Rachel Carson's seminal work, 'Silent Spring', during these 
formative years the ACF focused on ‘research, policy development, education and 
advocacy work’ (ACF 2012) as they sought to promote the conservation message to  
all parts of Australian society. On the political stage the Australian Green Party 
(Greens), the first formed in the World, gained parliamentary representation in 
Tasmania in the 1980s and at the time of writing has 22 representatives in Federal 
and State legislatures where they regularly promote the concept of land stewardship 
and have an increasing influence on policy.  
 Governance and democracy 2.5.3
As identified in chapter 1, land management practice in Australia has been strongly 
influenced by government policy and governance, which in turn is subject to party 
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political change and their respective ethos, global and workforce/labour markets, 
international agreements (for example, World Heritage Listing) and so on. For the 
purposes of this discussion, governance can be defined as the ways in which 
government policies are implemented, managed and monitored.  
Various reviews of Australian Landcare (Wilson 2004), changing governance in 
Australia (Cheshire, Higgins and Lawrence 2006), behaviour and regional 
governance (Howard 2006), the Australian family farm (Voyce 2007), reflections of 
legitimacy (Wallington, Lawrence and Loechel 2008), new approaches to Natural 
Resource Management (NRM) (Head 2009), Australian perspectives on governance 
(Argent 2011) and community engagement and participation (Eversole 2011) have 
shown the breadth of governance activity. A key theme in all this work is the 
 ... increased complexity in the way contemporary rule is exercised in 
Australia – and elsewhere – as a growing range of community, business and 
other non-government actors become increasingly involved in the process of 
decision making and service delivery that was once considered the domain of 
the state’ (Cheshire et al. 2006, p.231).  
This complexity is compounded by the three tiers of government existing in 
Australia, all of whom have controls over different aspects of land management 
practice. While the Australian Government has Constitutional rights to override 
States on matters of ‘national significance’ including sustainable natural resources, 
plant and animal health, market access and the adoption of new technology (DAFF 
2011), State Governments continue to have ‘responsibility for land-use decision-
making, primary production and natural resource management’ (Wallington et al. 
2008, p.4). The NSW Government promotes a range of priorities under the 
responsibility of the Minister for Primary Industry including: food security; science 
and research, strategic regional land use policy; and water, catchment and land 
management (DPI 2011). Federal government has a responsibility for policy in the 
area of trade, education, environment, agricultural, infrastructure, and economic 
policy, whilst the State government has a responsibility for roads, catchment 
management, education, agriculture, water, environment, natural resources, rural 
lands, western lands, and soil conservation. Local government has a responsibility 
for roads, rates, land subdivision and noxious weeds.  
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The way governance is applied to rural Australia has seen ‘a shift from hierarchical 
control mechanisms towards a more collaborative mode of governance’ (Wallington 
et al. 2008, p.2) over the last twenty years. In contrast to the above, ‘the management 
of Australian rural space and place is today increasingly ‘decentred’ from the formal 
institutions and arrangements of the productive era’ (Argent 2011, p.101). As well 
intentioned as government may be in community engagement, it may ‘exacerbate 
social disadvantage’ (Eversole 2011, p.64) and expose ‘vulnerable’ rural people. The 
evidence suggests that primary producers are being asked, even expected, to make 
change in rural management, yet it would seem that they get little say in the 
development of policy to the detriment of the manager’s engagement with that 
policy.  
 Discussion  2.6
The focus in this chapter has been on external influences on the management of land 
in Australia, particularly the biophysical environment, the capitalist, globalised 
economy, environmentalism, government and spirituality and religion. This is 
reflected in the growing expectation from the broader community (which includes 
environmental lobby groups) that Ethics (Callicott 1989; Rolston 1999), stewardship 
(Crosthwaite 2001, Roberts 1993) and duty of care (Leopold 1989; Hodgkins et al. 
2000; Shepheard 2011, pp.165-166) are the most important considerations for 21st 
century land managers. Ethics, stewardship and duty of care each has its own 
meaning, but when applied to the land these concepts imply responsibility on the part 
of land managers in the way that they care for the environment in the process of 
managing their land. These responsibilities are shaped by a variety of forces, 
including environmentalism and religion, and often run counter to the demands of 
capitalism with its tendency towards exploitation.  
There remain other pivotal influences on land management behaviour that are more 
related to the individual manager. It is these influences that are the focus of the next 
chapter on personality and attachment to place.  
21 
3 Individuals, place and primary production 
 Introduction 3.1
Primary producers are significant front-line managers of much of the Australian rural 
landscape; the majority would argue they work hard and embrace technologies, but 
‘they are angry that their efforts in producing food for the nation and world are being 
‘rewarded’ with accusations of environmental vandalism’ (Lawrence 2005, p.113) cf. 
(Cocklin 2005; Goldney and Bauer 1998). The previous chapter explored a range of 
external influences on land management behaviour, while this chapter focuses on 
personal influences with an emphasis on personality and the identification of its 
effect on land management attitudes in the Australian context. It also considers the 
benefits of understanding values and attitudes in relation to land management, and 
how attachment to place might influence land management decisions and practice.  
Such an approach draws upon the work of Willock et al. (1999a, 1999b) on farming 
attitudes and takes the view that decision making will be strongly influenced by 
personality factors. For example, some may wish to withdraw from the wider world 
and simply pursue their own goals, whereas others crave acknowledgment and 
acceptance from the wider community.  
 Attitudes and values 3.2
An attitude, ‘a settled way of thinking or feeling’ 4 , is neither an approach nor 
philosophy as attitudes are a personal disposition recognised through deed or word. 
The attitudes of farmers has been studied previously (Austin et al. 1996; Cary, 
Hawkins and Beel 1986; Crase and Maybery 2003; Finlay, Crockett and Kemp 2005; 
Hodgkins et al. 2000; Marsh, Burton and Patterson 2002; Reeve 2001; Vogel 1996; 
Willock et al. 1999b); all of whom  found that farmer decisions did reflect their 
attitudes and values.  
Craig and Phillips (1983), Gasson (1973) and Kerridge (1978) have identified several 
values that underpin family farming, including the virtue of rural living and the 
fundamental nature of the farming occupation. These values, suggests Kerridge 
(1978, p.62), can be expressed at a number of levels – those corresponding to social 
4 The Concise Oxford English Dictionary 11th Ed. 2008 –  CSU Library Online (2012) 
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norms that are expressed by individuals to gain approval, those held by the 
individual’s subgroup (e.g. the farming community), and deeper still, those shared 
with family, and those known only to the individuals or that exist subconsciously. 
Such values may be intrinsic (related to enjoyment of work, preference for farm life, 
purposeful activity, value in hand, independence, freedom from supervision), 
instrumental (making sufficient income, making maximum income, ensuring future 
income, expanding the business), expressive (feeling pride of ownership, gaining self 
respect for doing a worthwhile job, meeting challenges, achieving objectives), and 
social (gaining recognition and prestige, belonging to a farming community, 
continuing family tradition) (Kerridge 1978). Many studies highlight the importance 
of expressive and instrumental values in the decision making process (e.g. Barr and 
Cary 2000;  Crockett 2002; Frost 2000), alongside hopes that the farm will remain in 
the family.  
In turn, attitudes, values and personal behaviour are believed to be the product, at 
least in part, of individual factors such as personality (Crase and Maybery 2003; 
Pannell et al. 2006; Webb 2004; Willock et al. 1999b) as well as those external 
influences identified previously. Personality is a complex concept but for the 
purposes of this discussion can be defined as ‘the pattern of psychological and 
behavioural characteristics by which each person can be compared and contrasted to 
others...’(Bernstein et al. 2007, p.19). This chapter investigates the fundamentals of 
personality and the underlying traits of individuals, and how they have led to the 
construction of self-reporting instruments that provide insight into personality 
dispositions that influence individual behaviour.  
 Personality and individual difference 3.3
The study of personality is not new, with aspects of its broader discipline, 
psychology, dating back to at least the fourth century BC, although ‘the idea of 
personality traits may be as old as human language itself’ (Aristotle (384-322 BC), 
cited in Matthews, Deary and Whiteman 2003,  p.3).  
A lot of what personality is about are fundamental questions such as, ‘who am I’, and 
‘who are others’ (Mayer 2007, p.4), all of which consider the very existence and 
nature of people. Personality psychology ‘is a discipline … that asks how major 
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psychological processes such as motives, emotions and thoughts, operate together – 
and what those processes mean for a person’s life’ (Mayer 2007, p.4). As such, 
personality can provide insight into an individual’s character in terms of his/her 
attitude and behaviour. Indeed, the relationship between personality, attitudes and 
behaviour has been the focus of much research (Ajzen 1988; Ajzen 1991; Fishbein 
and Ajzen 1975) and personality theorists and social psychologists are rediscovering 
the affinity between traits and attitudes, the central concepts in their respective fields; 
also they are becoming aware that the vicissitudes of these concepts have followed 
remarkably similar lines (Ajzen 2002, p. xiii).  
An individual’s personality is recognised by traits they display and that 
characteristically define them e.g. conscientious, aggressive, motivated, engaging, 
shy, dominating, tolerant and so on. Influential personality theories of note have been 
the Psychodynamic Theory originated by Sigmund Freud (1856-1939), which 
explains how personality is regulated (Matthews, Deary and Whiteman 2009) and the 
Phenomenological Theory of Carl Rogers (1902-1987), which seeks to explain 
individual personal experiences from the perspective of the individual (Mischel 
1999); there are also the Traits theorists such as Gordon Allport (1897-1967), 
Raymond Cattell (1905-1998) and Hans Eysenck (1916-1997), who study traits as 
enduring human characteristics (Mischel 1999). The traits approach in the 
assessment of individual dispositions and personality has been vigorously pursued  
(Costa and McCrae 1985; Fiske 1949; Funder 2009; Goldberg 1983; Goldberg 1999;  
John, Donahue and Kentle 1991; Norman 1963) over an extended period of time.  
According to the literature it is important to distinguish between traits that are 
exhibited and the actual decisions / behaviour of individuals (Mischel 1999; Mischel 
and Shoda 1998). For example, a highly motivated individual could be either radical 
or conservative in the decisions they make. Traits are unlikely to be the major 
determinants of conduct though the work on traits suggests there are important links 
with behaviour.  
 Traits and behaviour 3.3.1
It is posited that within human personalities there are ‘dispositions to behave in a 
particular way as expressed in a person’s behaviour over a range of situations’ 
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(Pervin and John 2001, p.570). These dispositions can be used to describe specific 
human behaviours. As a corollary, traits are often used to describe individual 
characteristics e.g. jealousy, artistic, excitable, tidy, imaginative, nervous, 
adventurous, that either alone or in combination become behaviours. An individual’s 
personality is the sum of these traits and behaviours which are not necessarily fixed, 
but are often enduring tendencies.  
Traits, behaviours and personalities can become very complex and language is often 
stretched to describe them all. Allport and Odbert (1936) ‘identified almost 18,000 
English personality-relevant terms; more words than Shakespeare used’ (Matthews et 
al. 2009, p.3). Testing these terms over many years has led to their rearrangement 
into smaller groups or domains, with ongoing refinement over time, to the extent 
that, ‘contemporary views of traits are ultimately related to the processes of 
measurement and assessment necessary to identify basic personality dimensions. 
Typically, the traits researcher has some hypothesis about the number and nature of 
the principal dimensions, and designs a survey to measure them’ (Matthews et al. 
2003, p.12). In these studies, three basic approaches have been recognised: the 
‘lexical (relating to vocabulary or language) forms the basis for the natural way of 
describing differences between people; the statistical uses factor analysis or similar 
approaches to identify major personality traits; and the theoretical relies on theories 
to guide efforts to identifying important traits – the focus’ (Larsen and Buss 2002, 
pp.270-271).   
Through the work of Allport and Odbert (1936), Trait Theory was associated with 
the lexical approach, through the identification of 1800 words applicable to human 
traits i.e. a descriptive tool. The work of Cattell (1943), the Factor-Analytic Trait 
approach, then extended the understanding using a statistical approach to identify 
synonyms among traits and ranked their relevance and importance through groups 
and factor analysis i.e. showed how traits are linked. The work of Eysenck (1967), 
the Three-Factor Theory, pursued the theoretical approach further and studied the 
relationship between the factors and their respective traits e.g. neuroticism (nervous, 
relaxed, calm, anxious) i.e. the links between traits and personality. This provides a 
useful framework that could then be linked with an analysis of why people make the 
decisions they do, which in this study relates to the identification of personality 
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factors and their influence on land management attitudes. In order to identify 
similarities in the adjectives used to describe traits, researchers developed descriptors 
for groups of traits e.g. neuroticism, extraversion and openness.  
 Models of personality 3.4
Much of the research into traits has been concerned with finding ways of reducing 
the number of descriptors of traits into domains and then investigating the 
relationships between domains to develop models of personality. 
 The three-dimensional model 3.4.1
After reviewing prior studies, Eysenck (1967) initially contended that all personality 
traits could be assigned to one of two bipolar dimensions5; extraversion-introversion 
and neuroticism-emotional stability.  Eysenck and Rachman (1965) extended this to 
a three-dimensional model of personality that included the dimension psychoticism-
superego function. Eysenck and Rachman (1965) then argued that they were able to 
clearly distinguish the traits associated with extraverts and introverts. However, they 
acknowledged that while individuals may have tendencies towards either 
extraversion or introversion, they may change somewhat from situation to situation 
and as such, their defined nature may not always hold true (Eysenck and Rachman 
1965). Thus, there is a spectrum of traits that individuals more or less have. The 
components that make up these three dimensions are:  
• Extraversion (sociable, lively, active, assertive, sensation seeking, carefree, 
dominant, surgent and venturesome) with introversion (self-confident etc.) 
as the mirror image;  
• Neuroticism (anxious, depressed, guilt feeling, low self-esteem, tense, 
irrational, shy, moody, and emotional) with emotional stability as the 
alternative part of this spectrum of traits; and 
• Psychoticism (aggressiveness, cold, egocentric, impersonal, impulsive, 
antisocial, unemphatic, creative and tough-minded) where superego was the 
alternative (Matthews et al. 2003, p.22). 
5 In the psychological literature, dimensions, domains and factors are often interchanged and contain a set of traits 
that can be used to describe personality. 
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The three dimensional model was not able to readily encompass all the known traits 
and as a result additional factors were brought into the models.  Because of some 
difficulties in applying this model to many individuals, alternative personality 
theories developed. In 1985 Costa and McCrae (1985) released a three factor model 
based on neuroticism, extraversion and openness (NEO) that was to provide much 
stimulus and direction in the future. 
 Big 5 dimensional model 3.4.2
Formative five factor models of personality included those developed by Fiske 
(1949), Norman (1963) and Goldberg (1990). During the early to mid 1990s Paul 
Costa and Robert McCrae, building on their previously constructed three factor 
model (NEO) (Costa and McCrae 1985), developed a five-factor model (NEO PI-R) 
of personality (Costa and McCrae 1992) which achieved much consensus (Matthews 
et al. 2009) among personality theorists. The model added new dimensions of 
agreeableness and conscientiousness to the original three. The five factor model has 
provided a unified framework for trait research. According to Costa ‘it is the 
Christmas tree on which the findings of stability, heritability, consensual validity, 
cross-cultural invariance and predictive utility are hung like ornaments’ (De Raad 
and Perugini 2002, in Matthews et al. 2003, p.25). Numerous names have been used 
by authors to describe the principal sets of traits commonly found in each of their 
five respective domains, fitting within the 5 factor structure; E – extraversion, N – 
neuroticism, C – conscientiousness, A – agreeableness, and O – openness,  now often 
described as ‘The Big Five’ (De Raad and Perugini 2002). Table 3-1 identifies a 
range of theorists and their dimension names encompassing a set of traits. 
Dimensions cover a collection of traits and cannot depict individuals directly, but 
provide an avenue to describe tendencies. That is, ‘personality traits are basic 
tendencies that refer to the abstract underlying potentials of the individual’ (John, 
Naumann and Soto 2008, p.146). 
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Table 3-1 Theorists demonstrating the Big Five and their respective dimensions 
Theorist  
Authors 
Dimensions (domains) 
N E O C A 
Fiske  
(1949) 
Emotional 
control 
Confident self-
expression 
Inquiring intellect Conformity Social adaptability 
Borgatta  
(1964) 
Emotionality Assertiveness Intelligence Responsibility Likeability 
Norman  
(1963) 
Emotional 
stability 
Extraversion Culture Conscientiousness Agreeableness 
Smith 
(1967) 
Emotionality Extraversion Refinement Strength of 
character 
Agreeableness 
Digman and 
Takemoto-
Chock (1981) 
Ego strength 
vs. emotional 
disorganisation 
Extraversion 
vs. 
introversion 
Intellect Will to achieve Friendly compliance 
vs. hostile 
compliance 
Goldberg  
(1990) 
Emotional 
stability 
Surgency Intellect Conscientiousness Agreeableness 
John, Donahue 
and Kettle 
(1991) 
Neuroticism Extraversion Openness Conscientiousness Agreeableness 
Costa and 
McCrae (1992) 
Neuroticism Extraversion Openness Conscientiousness Agreeableness 
John, Naumann 
and Soto (1992) 
Neuroticism 
vs. emotional 
stability 
Extraversion 
vs. 
introversion 
Openness vs. 
closedness to 
experience 
Conscientiousness 
vs. lack of direction 
Agreeableness vs. 
Antagonistic 
 
Howard and 
Howard (2001) 
Need for 
stability vs. 
Negative 
emotionality 
Extraversion 
vs. 
extraversion 
Originality vs. 
openness 
Consolidation vs. 
conscientiousness 
Accommodation vs. 
Agreeableness 
Resilient 
Responsive 
Reactive 
Introvert  
Ambivert  
Extravert 
Preserver 
Moderate 
Explorer 
Flexible 
Balanced 
Focused 
Challenger 
Negotiator 
Adapter 
Myers-Briggs 
(1962) 
____ 
 
Extraversion 
vs. 
introversion 
Intuition vs. 
Sensing 
Judging vs. 
Perception 
Feeling vs.  
Thinking 
This instrument is not based off a five dimension model, but is included here due to its popularity for assessment in 
business  
(Adapted from: Matthews, Deary and Whiteman 2009, p.29; John and Srivastava 1999, p.110 and 
Howard, PJ and Howard, JM 2001) 
Most of the authors in Table 3-1 refer to a single name that represent each of the five 
dimensions, however John, Naumann and Soto (2008) identified bipolar names to 
describe the Costa and McCrae (1992) dimensions. In a manual to assess personality 
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in the workplace, Howard and Howard (2001) provide bipolar terms in each of the 
dimensions; in addition they provide terms to further describe the high, average and 
low scores within their instrument 6 . Table 3-2 recognises the five factors and 
describes individual traits representing the characteristics (traits) of high and low 
scores. It is emphasised that there is no right or wrong response/trait to any scale or 
question as there is no one accepted or ideal personality. 
From John's perspective, the Big Five taxonomy is a significant improvement in the 
assessment of personality especially with the use of more common language to 
describe individual traits (John and Srivastava 1999). Overall, ‘the five-factor model 
has proven to be astonishingly replicable in studies using English language trait 
words as items’ (Larsen and Buss 2002, p.280). 
6 The instrument from Howard, P J. and Howard,  J M. (2001). The Owners Manual for Personality at Work. Austin, 
Bard Press. is not in the public domain and its specific content or structure was not identified. 
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Table 3-2 The big five trait factors and illustrative scale  
High score  
characteristics 
Trait  
Scales 
Low score  
characteristics  
 
Worrying, nervous, emotional, insecure, 
inadequate, hypochondriacal 
 
Neuroticism (N) 
Assesses adjustment vs. emotional instability. 
 Identifies individuals prone to psychological  
distress, unrealistic ideas, excessive cravings or urges, 
and maladaptive coping responses 
 
 
Calm, relaxed, unemotional, 
hardy, secure, self-satisfied 
 
Sociable, active, talkative, person orientated, 
optimistic, fun loving, affectionate 
 
Extraversion (E) 
Assesses quantity and intensity of interpersonal 
interaction; activity level; need for stimulation; and 
capacity for joy. 
 
 
Reserved, sober, unexuberant,  
aloof, task-orientated, retiring,  
quiet 
 
Curious, broad interests, creative, original, 
imaginative, untraditional 
 
Openness (O) 
Assesses proactive seeking and appreciation of 
experiences for its own sake; toleration for and 
exploration of the unfamiliar 
 
 
onventional, down-to-earth, narrow 
interests, unartistic, unanalytical 
 
Soft-hearted, good-natured, trusting, helpful, 
forgiving, gullible, straightforward 
 
Agreeableness (A) 
Assesses the quality of one’s interpersonal  
orientation along a continuum from compassion  
to antagonism in thoughts, feelings, and actions 
 
 
Cynical, rude, suspicious,  
uncooperative, vengeful, ruthless, 
irritable,  
manipulative 
 
Organised, reliable, hardworking, self-
disciplined, punctual, scrupulous, neat, 
ambitious, persevering 
 
Conscientiousness (C ) 
Assess the individual’s degree of organisation, 
persistence and motivation in goal-directed  
behaviour: Contrasts dependable, fastidious people 
 with those who are lackadaisical and sloppy 
 
 
Aimless, reliable, lazy, careless,  
lax, negligent, weak-willed, 
hedonistic 
(Adapted from Costa and McCrae 1992, p.2 and Dumont 2010, p.178) 
 Instruments of analysis 3.4.3
Research studies in personality assessment must be ‘reliable in the way the results 
represent the true level of the trait; valid to the extent to which the test measures 
claim; have good generalizability, the way in which the measure is valid across 
various contexts’ (Larsen and Buss 2002, p.43-47) and incorporate ‘standardisation, 
the first step in ensuring that obtained results can be replicated by another assessor’ 
(Hunsley, Lee and Wood 2003, p.45). As such, they must use appropriate 
instruments of analysis. Instruments used to assess individual personalities are often 
in the form of a survey administered at an interview or through self-reporting that 
seeks to classify attitudes into traits. The five-factor model can be assessed in two 
ways; one is based on a choice between two extremes of traits in the same domain, 
e.g. talkative - silent. The other is the use of the adjective within a sentence; e.g. ask 
for a response to ‘my life is fast paced’. Both methods can be applied in a self-rating 
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scale rated through a 3-7 point Likert Scale rated typically between, for example,  
‘strongly agree’ to ‘strongly disagree’. 
Many of the early five factor instruments were very detailed in nature and expensive 
to administer due to the time involved in their completion and subsequent analysis. 
Over time numerous practitioners developed measures for the assessment of 
personality. In 1991 The Big Five Inventory-Version 4a and 54 (BFI) instrument of 
44 items (John et al. 1991) was published, in which responses were made on a five 
point Likert Scale. The instrument is reproduced in Appendix E. In 1992 the original 
NEO-PI-R (Costa and McCrae 1992) instrument contained 240 self-report items; the 
subsequent NEO-Five-Factor Inventory (NEO-FFI) (Costa and McCrae 1992) was 
developed containing just 60 items. In the late 1990s the International Personality 
Item Pool (IPIP) developed two instruments containing 100 and 50 items 
respectively (Goldberg 1999). Over time even shorter instruments evolved, two at 
least containing only ten items, Ten-Item Personality Inventory (TIPI) (Gosling, 
Rentfrow and Swann 2003) and Big Five Inventory-10 (BFI-10) (Rammstedt and 
John 2007). While the latter two instruments were acknowledged as being less robust 
than their predecessors, they still were considered as providing reliable indicative 
results. The reduction in numbers of questions was justifiable on the grounds that 
some questions proved redundant and/or added almost nothing to the classification of 
personality. These six instruments are all based on the five dimension model. In the 
BFI (John et al. 1991) the items within each of the factors are arranged so that no 
visible order is distinguished, while 16 of the 44 items are negatively or reverse 
worded to reduce patterns within the instrument and improve its psychometric 
properties. The five factors contained within the BFI included 8 items for 
extraversion, 9 for agreeableness, 9 for consciousness, 8 for neuroticism and 10 for 
openness.  
There is another assessment tool used within business and management, the Myers-
Briggs Type Indicator (MBTI) (Myers and Briggs 1962). The MBTI assesses four of 
the big five domains EOAC, but not neuroticism (N). Ashton (2007) observes how 
‘studies have shown some support for the construct validity of the MBTI. However, 
one shortcoming of the MBTI is that it loses a great deal of precision by describing 
people in terms of only two levels of each characteristic rather than in terms of a 
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more specific score of each characteristic’ (Ashton 2007, p.42). In general terms the 
MBTI assesses each of the four dimensions in bipolar format. The MBTI is often 
used in an abridged form with significant reduction in accuracy, (M Bowen7, pers. 
comm., 9th September 2004). While this instrument may be useful as a personal 
indicator, questions remain in regard to its correspondence with ‘either of the two 
prevailing scientific models of personality structure, namely Eysenck’s three factor 
model and the five factor model’ (Hunsley, Lee and Wood 2003, p.64) and 
appropriateness in some situations, primarily in the lack of instruction on the 
instrument as individuals ‘are simply given the survey with little explanation’ (Coe 
1992, p.519). 
 The person – situation debate 3.4.4
A challenge to be considered in the identification of an individual personality 
through a self-report or survey is the acknowledgement that there can be variations in 
responses depending if the scale item phrasing is directed toward the person or the 
situation. A leading proponent of the importance of the person-situation in 
personality assessment is Walter Mischel, who notes that ‘for many years personality 
psychologists have minimised the role of situations … In recent years, personality 
research is starting to take situations into account’ (Mischel and Shoda 1998, p.505).  
For example, if farmers were asked if they ‘are talkative’, they may well respond 
‘yes’, knowing they love talking about their grandchildren, or the cricket. However, 
if the same people were asked if they ‘are talkative’ in regards a work situation, the 
answer may be ‘no’. The change here could have been influenced by a ‘significant 
crop failure, a poor business decision’, or a sheer reluctance to talk about or 
acknowledge ‘farming alternatives’. It must be emphasised that variation in response 
is not inevitable, however the distinction must be made and understood if the results 
are to be representative of farmers’ true personality.  
It is apparent that any personality assessment relating to farmers, or any other 
individual or group, should clearly distinguish the circumstance with which any 
items/questions are framed in order that the responses are understood, in that context. 
7 Dr M M Bowen , Lecturer in Psychology at Charles Sturt University, Bathurst 
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An option is to ask a common question twice using different phrasing or emphasis, 
thus providing data on both the person and the situation.  
 Personality and rural research  3.5
All people display some well-recognised traits such as happiness, shyness, 
generosity, anger and trust. Farmers themselves also display a certain set of traits that 
combine in various representative personality styles and which could ultimately 
influence their management attitudes. This suggests that a personality assessment is 
likely to be beneficial in understanding attitudes relating to primary production in 
Australia and in understanding if a particular factor is associated with a particular 
‘environmental’ issue. To this end, ‘personal and contextual factors combine to 
increase or decrease the accessibility of different kinds of beliefs, with potentially 
important ramifications for evaluative judgments and behavioral decisions’ (Ajzen 
2001, p.37). 
While some researchers have focussed their attention on a mix of farmer goals and 
values (Frost 2000; Gasson 1973; Kerridge 1978), others have successfully included 
personality traits in their research (Austin et al. 1996; Crase and Maybery 2002; 
Robinson et al. 2003; Shrapnel and Davie 2001)  in order to understand factors 
influencing land management decisions. These latter four studies, as shown in Table 
3-3, provide some useful insights into the influence of personality on farmers. 
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Table 3-3 Personality studies done with farmers 
Author Year Method Population Sample Location 
Austin et al. 1998 NEO-FFI (Costa 
McCrae) 
Farmers 252 Scotland 
Shrapnel 
and Davie 
2001 Oldham and 
Morris 
Farming 
families 
45 Queensland 
Robinson et 
al. 
2003 Myers Briggs - 
generic 
Farmers and 
researchers 
62 Queensland 
Crase and 
Maybery 
2003 NEO-FFI (after 
Austin 1998) 
Farmers 522 Southern 
NSW 
 Scottish farmers and personality 3.5.1
The Edinburgh Survey of Decision-Making on Farms (ESDMF) (Austin et al. 1998a; 
Austin et al. 1998b) was conducted with the specific desire to understand the motives 
of farmers and how they impacted on or related to farms from a diversity of 
disciplinary perspectives (sociology, economics and psychology). The study was 
undertaken in the east of Scotland and involved a survey designed to ‘explore the 
farmers’ attitudes and objectives together with gathering information about how the 
farm business ran...[and] a range of personality and ability measures’ (Austin et al. 
1998a, p.206). The survey sought information in four main areas: farmer objectives 
as they related to profit, conservation, machinery, production and succession; farmer 
attitudes towards conservation, business, traditional farming and personal optimism; 
farmer implementation of voluntary schemes, new technologies and pluriactivity (the 
range of activities/part-time nature); and business variables associated with farm size 
and type, tenure, gross margins and demographic information. Data were obtained 
from 252 Scottish farmers, whose responses identified a diverse range of views on 
issues associated with farming, including financial, personal, policy, farm issues, 
health and community.  
In this Scottish study three of the NEO-FFI factors were specifically used: 
neuroticism (N), the tendency for negative emotions; extraversion (E), the degree to 
which a person reacts to stress; and openness (O), the level of openness to new ideas 
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(Austin et al. 1998a, pp.212, 214). Models were constructed in four areas; farmer 
stress8, the use of new ideas in farming9, environmentally orientated behaviour10, and 
farmer computer use11. The results ‘from a number of linear models based on these 
data demonstrate that the survey was successful in developing an understanding of 
the broad strategic aspects of farmer decision-making and behaviour…’ (Austin et al. 
1998a, p.219). The Scottish study provided results in several key areas: farmer stress; 
use of new ideas in farming; environmentally orientated behaviour; and computer 
use.  Results confirmed that neuroticism is an antecedent to stress (Deary and 
Matthews 1993) which can be used to compare with results from this study; farmer 
stress is an issue of great importance in the rural community (Fragar et al. 2007). The 
uptake of innovation and technology was found to be influenced by extraversion and 
openness, while environmentally orientated behaviour was influenced by chemical 
use, openness to farming, and perceptions of sustainability (Austin et al. 1998a); 
these results are of particular relevance to this study.   
 Personality and risk 3.5.2
A central Queensland study (Shrapnel and Davie 2001) sought to establish the 
influence of personality on perception of risk among rural landholders over a two 
year period. The influence of climatic and seasonal conditions on agricultural 
production was one aspect of interest to the researchers in terms of risk. In terms of 
climate and weather it was concluded that personality influences a landholder’s 
decision making process. They also concluded that personality, in particular 
conscientiousness, was influential in decisions relating to accessing new information, 
and the change process. Of those distributed, 45 surveys were returned from 30 
families involved in the survey. The families had all been recommended by state and 
local government and community based officers involved with the provision of 
technical information to rural clients.  
8 Stress – neuroticism…has direct effects on pessimistic attitudes and emotion-orientated coping (neuroticism is well-
known to be an antecedent of stress) (p.212) 
9 New ideas – farming openness is directly influenced by the personality dimensions, openness and extraversion 
(p.214) 
10 Environment – illustrates the prediction of behaviour from attitudes, objectives and farm structural variables 
(p.215) 
11 Computer – suggested a higher degree of use among more intelligent and enterprising farmers (p.218) 
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Using the Personality Self-Portrait Inventory 12(Oldham and Morris 1995) to assess 
the personality of their participants, the results noted that ‘farmers are more likely to 
have a personality style adaptive to perseverance, autonomy, solitude, and a capacity 
to cope with adversity’ (Young, Gillooly and Marvanek 2003, p.59). The study 
concluded that ‘landholders’ capacity to modify land management practices are 
dictated by their underlying personality traits…’ and found that while ‘current 
government policy has favoured groups as the preferred method of learning, [the] 
findings indicate their preference for a one-to-one style approach’ (Shrapnel and 
Davie 2001, pp.167,177), which reflects the identified personality traits. This study is 
valuable in that it succeeded in identifying personality traits as being influential in a 
farmer’s decision making process. 
 Satisfaction with farming 3.5.3
A study undertaken in south-eastern Queensland (Robinson et al. 2003) surveyed 38 
farmers (F), 15 farming systems researchers (R) and 9 farming systems workers (W) 
with the view to understanding their goals, values and temperament/personality type. 
Participants responded on a five point scale (1=not important, 3=quite important, and 
5=very important). In relation to values, ‘Pride of workmanship’ (4.25)13, ‘Making a 
satisfactory income’ (4.05)13, and ‘Self-respect by doing a worthwhile job’ (4.00)13 
received the three highest mean scores of fulfilment in farming. The study recognised 
the values of a good farmer who ‘leaves the land better than they found it’ (4.60 F, 
4.55 R, 4.15 W)13, ‘cares for workers and their families’ (4.40 F, 3.95 R, 3.80 W)13 
and ‘is most satisfied with their life’ (4.05 F, 3.55 R, 3.95W)13 as producing the three 
highest mean scores. An instrument based on Myers-Briggs 14  was used for the 
personality assessment, where farmer and researcher responses were assigned to one 
of four recognised dimensions (artists, guardians, idealists, rationalists, Table 3-4 
(Robinson et al. 2003, p.2) 
12 The Personality Self-Portrait Inventory was not held by the University of Sydney and was not locatable through two 
separate inter-library loan searches. Due to its lack of availability no assumptions are made as to the instrument’s 
relationship with the big five. 
13 Approximate mean, estimated from a graph 
14 The text notes Myers-Briggs twice, the references acknowledges Kiersey. Kiersey has an instrument with the four 
temperaments identified. Due to a lack of identification of the ‘actual’ instrument utilised, little can be drawn on its 
relationship to the big five, and no assumptions are made. 
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Table 3-4 Farmer and researcher temperaments 
Type Farmer % Researcher % 
Artists - tend to see the world as objects for 
creation and discovery 
25 15 
Guardians - tend to see the world as objects for use 
or operation 
50 35 
Idealists - tend to see the world as concepts and 
seek justice 
 
15 25 
Rationalists - tend to see the world as concepts and 
seek knowledge 
10 25 
 
Robinson et al. (2003) argued that their ‘simple survey of farmers and a research 
team could reveal underlying motivations and orientations towards farming and 
research’, illustrating that ‘farmers and researchers had similar values, but different 
personalities, and hence they are a kind of ‘”odd couple”’ (Robinson et al. 2003, p.4). 
Personality differences reflected how farmers generally saw the world as objects, 
while researchers saw the world as concepts. 
 Personality research in catchment management 3.5.4
The Social Research to Underpin Regional Catchment Plan Implementation for the 
NSW Murray Catchment (Crase and Maybery 2002) sought to gain knowledge about 
the social factors that were likely to be important in the implementation of the 
catchment blueprint, including defining the personalities, objectives/values and 
attitudes of farmers in the catchment area (Crase and Maybery 2002; Crase and 
Maybery 2004; Maybery, Crase and Gullifer 2004). This research was based on the 
contention that ‘most psychological research has shown that personality attributes are 
relatively unchanging; hence the need in this research to also focus on the social 
attitudes that are responsible (and changeable) in regard to landholder intent’ (Crase 
and Maybery 2002, p.29). 
The approach taken to assess farmer personality was derived from Costa and 
McCrae's (1992) NEO-PI-R and NEO-FFI personality indicators, with focus on 
Neuroticism, Extraversion, Openness, Agreeableness and Conscientiousness. The 
model of landholder behaviour used by Crase and Maybery was adapted from that 
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used by Willock et al. (1999b), (Figure 2-1). Much of the research in relation to the 
model was on the adoption or uptake of current recommended practice (CRP) (Crase 
and Maybery 2004), which is incorporated in their model alongside Farmer 
Behaviour. Understanding the relationship of personality and CRP is important ‘as 
personality is thought to have a major, discernible influence on landholder decision-
making it is important to calculate its influence within CRP decision making models’ 
(Crase and Maybery 2004, p.24) (Figure 3-1). 
In assessing personality, Crase and Mayberry used sixty personality items, referred to 
as the NEO-FFI designed by Costa and McCrae (1992) to measure the five 
personality constructs, using 12 items per factor. ‘Each of the five sets of 12 items 
was included in data collected from landholders in the Murray catchment and 
summed to complete the personality factors for each respondent’ (Crase and 
Maybery 2004, p.27). As part of the assessment a model from a Scottish study 
(Willock et al. 1999b) was utilised to assess past behaviour (Crase and Maybery 
2004, p.31)  (Figure 3-1).  
Application of this model suggested that landholders may have to ‘swim against the 
tide’ (Crase and Maybery 2004, p.32) and start adopting current recommended 
practice in their daily management and improve the environment in ways that are 
alien to their personality. The support for using the model in other situations is 
encouraged in the process of validation for various situations and locations in 
relation to landholders (Crase and Maybery 2004).  
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Figure 3-1 Within-person variables 
(Adapted from Crase and Maybery 2004) 
Model description: In this model four variables are thought to be 
important in the adoption of current recommended practice (CRP). 
Personality influences (1) values and objective en route to CRP; 
personality influences attitudes (2) en route to CRP and personality has 
direct influence (3) on CRP. Objectives in farming also influence CRP. 
Personality values and objectives are considered as most difficult to 
change, while CRP considered the least difficult. 
 Austrian study 3.5.5
In addition to the Australian studies just described, a survey in Austria (Vogel 1996) 
contributes to the debate on attitudes and behaviour within the farming community. 
‘The Farmers’ Environmental Attitudes and Behaviour – a case study in Austria', 
describes the results of a 1991 survey of 2095 farmers which sought to investigate 
environmental problems associated with agriculture and at the same time determine 
the antecedents to environmental behaviour. While the identification of personality 
was not a part of the study, the antecedents to behaviour were of great interest. The 
instrument developed by Vogel contained an array of items and questions that were 
potentially relevant in the Australian context and is attached in Appendix F. The 
survey was set out in seven areas, 41 items and 21 questions in total, with differing 
responses sought in different areas (agree 3 2 1 0 1 2 3 disagree for single items; a 
comparison between two preferred response items; and Yes/No).  
Attitudes  
 
Objectives in 
farming 
 
Values & 
Objectives 
 
Current 
Recommended 
Practice 
Intention & 
 Behaviour  
Personality 
 
1 
2 
3 
Most Difficult Least Difficult 
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Through Path Analysis it was determined that themes such as stress, education, 
property size, environmental attitudes, knowledge, farmer attitudes and a 
preparedness to act (on environmental issues) all influenced the environmental 
behaviour of farmers.  
 Sense of place as a reflection of personality 3.6
 Sense of place 3.6.1
The connectedness of people and their surroundings is reflected in their ‘sense of 
place’  (Bell et al. 2001; Davenport and Anderson 2005; Horwitz, Lindsay and 
O'Connor 2001; Lilburne 1989; Mackay 2005; Stedman 2003; Wardell-Johnson 
2005) and ‘attachment to place’ (Carr 2002; Manzo 2003; Morgan 2009; Pretty, 
Chipuer and Bramston 2003; Rogan, O'Connor and Horwitz 2005).  
Both relate to individual belonging and attachment, often derived after years of 
association with a particular location or setting. Carr (2002) describes this attachment 
as ‘a oneness or connection with the environment and with the people and local 
organisations who inhabit those places’ (Carr 2002, p.28). In discussing natural 
landscapes as places Bell et al. (2001) framed a model that visually defines the 
meaning of a sense of place (Figure 3-2). 
 
 
 
Figure 3-2 Meaning of action and place 
(Adapted from Bell et al. 2001, p.51) 
Physical Setting 
Setting 
Social Setting 
Person 
Sense of Place 
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 The model incorporates collectively the physical and social settings that lead to a 
setting of favourite place, which, when added to their individual ‘passion’ for a 
place, provides an individual with a level of commitment or attachment to a sense of 
place. Recent research associated with environmental attitude, behaviour and values 
(Horwitz, Lindsay and O'Connor 2001) has focused on sense of place: 
‘Sense of place, which links ‘issues of identity or ‘who are we’ to issues of 
place or ‘where are we’, provides a useful vehicle to explore peoples’ 
perceptions of and identification with a geographical area or feature of the 
physical environment’ (Horwitz et al. 2001, p.256). 
Being at one's favourite place gives a sense of belonging and its extension in time an 
opportunity for enhancement. Favourite places are often ones for relief and 
restoration of the soul, ‘simply put, place is that place that is special to someone’ 
(Vanclay 2008, p.10). While choice of place appears also to relate to underlying 
personality traits, the structure of data collected in the studies described above did 
not allow for any direct analysis of the potential relationship between place and 
traits.  
 Attachment to place 3.6.2
An individual’s attachment to place is likely to manifest over time and underlie the 
way they see and make sense of the world (Davenport and Anderson 2005), and it 
might also give direction to their personality disposition. In the past Europeans 
brought to Australia many species that they considered as being important to their 
former place. Today, Australia bears the scars of these former attachments with the 
impact of invasive species (i.e. rabbits, foxes, blackberries). One could argue that 
early Europeans had little or no attachment to their new place (Australia); indeed the 
potential trauma associated with their relocation to an often isolated existence in a 
new continent was probably due cause to seek solace in something familiar to them. 
Poor conservation outcomes may be associated with a poor or non-existent 
attachment to a particular place (Raymond, Brown and Robinson 2011), with the 
individual's pride and attachment helping to determine land degradation future in 
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relation to a specific place, not withstanding economic restraints associated with 
restoration and rehabilitation. Conversely, an extensive multi-cultural Australian, 
urban (Parramatta) and regional (Goulburn) study by Davies (2010) showed how 
environmental attachment has been found to be interrelated with social attachment 
(Davies 2010); this attachment to place by individuals eventuated from a progression 
of getting employment, building networks and becoming involved in the community, 
at the same time appreciating the beauty of the environment.  
A less prominent set of literature on place considers the restoration of the human 
psyche through meditation in natural surroundings. Such settings ‘have been shown 
to reduce both stress and directed attention fatigue’ (Kaplan 2001, p.481) in 
individuals who may display a particular personality disposition.  
Environmental changes, manifesting as degradation to biophysical components, 
certainly emerge as a salient influence on the way participants structure their 
relationships with their surroundings, in that ‘unless participants had opened their 
eyes to environmental condition, any change or degradation within the environment 
may not be recognised or acknowledged (Rogan et al. 2005, p.157).  
 Lifestylers - 'the tree change' 3.6.3
The attraction of the rural lifestyle has long been an aspect of benefits derived from 
farming (Aslin 2006, Hollier and Reid 2007) but now includes those who have 
sought change in their lives and have headed ‘bush’ for a new life. There are newer 
rural lifestyle residents who have only limited involvement in agriculture, many of 
whom bring to the farm/rural community different values and attitudes and 
underlying personality traits to those of local established landholders and a different 
way of viewing their environment. It is not known if those seeking lifestyle change 
are associated with a particular personality disposition. Often they are the occupants 
of smaller holdings more commonly referred to as hobby farms, ‘who do not rely on 
the farm as a primary source of income’ (Raymond et al. 2011, p.333). Terms such as 
‘‘small farm’, ‘hobby’, ‘part-time farmer’ and ‘lifestyle’ are often ‘used 
interchangeably…and (their) use can generate both positive and negative reactions 
within the farming community’ (Hollier and Reid 2007, p.vi). Lifestyle may be a 
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factor in the ‘setting’ of the ‘meaning of action and place’ model (Bell et al. 2001) 
previously mentioned. 
 Meaning of home and place 3.6.4
An aspect of having a favourite place is the meaning attached to that particular place 
(Gustafson 2001; Kaltenborn 1997; Kaplan 2001; Mayes 2009; Sixsmith 1986). The 
meaning and association with place can be described as ‘bonds between people and 
places are developed through distinct interaction with specific places’ (Kaltenborn 
1997, p.189). There are three essential elements attached to home or another 
particular place (personal, social and physical) and with similar ‘components of 
place: physical setting, activities and meaning’ (Gustafson 2001, p.6; Tuan 1977) 
(Table 3-5).  
Table 3-5 Meaning of home model 
Physical  Social Personal 
Structure 
Services 
Architecture 
Work environment 
Spatiality  
 
Type of relationship 
Quality of relationship 
Friends and entertainment 
Emotional environment 
(With others) 
Happiness  
Belonging 
Responsibility  
Self-expression 
Critical experiences 
Performance 
Privacy   
Time 
Meaningful places  
Knowledge 
Desire to return 
(Adapted from Gustafson 2001, p.8 and Sixsmith 1986, p.289) 
The favourite place has been discussed in general (Korpela 2009; Korpela and Hartig 
1996; Korpela et al. 2001; Korpela and Ylen 2007), with some researchers noting the 
restorative benefits of the association between the individual and place. 
Documentation on Australians’ notion of a favourite place is, however, limited. 
Natural settings clearly predominate among favourite places whereas they are under-
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represented in descriptions of unpleasant places (Davies 2010). The feelings most 
frequently associated with favourite places would contribute to emotional wellbeing-
relaxation, calmness, and comfortableness in the first place, with happiness, 
enjoyment, and excitement as the next most frequently mentioned. ‘Forgetting 
worries and reflecting on personal matters suggest that hypothetically deeper levels 
of restorative experience…emerge in favourite places’ (Korpela et al. 2001, pp.585-
586), the benefits being further enhanced by open spaces (Kaplan 2001). What 
remains largely unexplored is the potential relationship between favourite place and 
personality (i.e. do individuals with a particular personality type favour a particular 
type of place)? and between personality and land management. 
 Discussion  3.7
Individual personality has been identified as a possible influencing factor in the 
management of land (Pannell et al. 2006), an association between personality, 
attitudes and behaviour has been established (Ajzen, 2002; Guerin and Guerin 1994; 
Guerin 2000; Pannell et al. 2006; Webb 2004) and the part it plays in farmer 
behaviour explored (Crase and Maybery 2003; Crase and Maybery 2004; Willock et 
al. 1999b).  As a corollary, it can be argued that understanding both attitudes and 
personality has the potential to provide great insight into the decision making 
processes related to rural land management and, more importantly, the prospect of 
enhanced land management practices. The identification of attitudes provides a 
‘point of time’ way of knowing how individuals relate to or feel about a given issue. 
On a broader scale knowledge of attitudes allows a collective picture to form in 
relation to an activity or event; specifically as way of predicting behaviour (Willock 
et al. 1999b). 
Place and attachment to place have been considered as foundational to understanding 
human connection with a particular place or community, particularly from the 
perspective of personality. For this reason, place and attachment  needs to be 
considered as a driver of land management decisions, particularly as individual ‘like 
and/or attachment’ to a given ‘area or place’ on the farm may provide indication to 
their connection to and care of the land and the manner in which they might manage 
or protect it from an environmental perspective. Such knowledge will assist in 
understanding producers’ attitudes towards the land they manage. For example, does 
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a strong attachment to production over the environment, account for the poor state of 
the agricultural landscape, or vice versa? Is there a particular personality type that 
favours attachment to land?  
To answer these questions, it is necessary to understand individual personality per se, 
as well as personality applied specifically to land management.  The extent to which  
a particular personality might be identified as having a predicable impact on their 
land management decisions is also unknown and in need of further investigation. 
That said it is important to emphasise that personality is not seen as the cause of land 
degradation as such; rather, it is considered as influencing objectives, attitudes and 
behaviour in relation to the way land is managed. 
The literature, both theoretical and empirical, indicates that to obtain a better 
understanding of attitudes underpinning the actions of land managers, two primary 
questions need to be addressed: 
• What are the attitudes of managers towards land management issues?  
• What are the personality and other factors associated with land management 
attitudes? 
Once these questions are answered, land managers and policy makers will be in a 
better position to determine the implications of land management attitudes for 
development of better practices and policies (the third research question). The next 
chapter outlines the method for doing so.  
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4 Research methodology and design  
 Introduction 4.1
Despite the evidence that might suggest a poor level of current land management 
practice in Australia, this research takes the view that it should investigate primary 
producers’ current views on a range of environmental issues and identify what they 
feel are impediments to achieving best possible management practice. This chapter 
describes the epistemological foundation of the study and the methodological 
processes by which the investigation was carried out.  
 Epistemological context 4.2
Four paradigms used in social and behavioural research were identified as possible 
methodological approaches for the research, namely ‘positivism, post positivism, 
pragmatism and constructivism’ (Tashakkoti and Teddlie 1998, p.23). From these 
four paradigms, the positivist approach was selected as being appropriate for 
gathering the data required to answer the research questions (Table 4-1). 
The positivist paradigm is ‘more concerned with the deductive testing of hypotheses 
and theories’ (Punch 2001, p.240) and presupposes that there is an objective reality 
that is able to be measured (Liamputtong 2010, p.12) as opposed to opinions, beliefs 
and experiences. Reality, therefore, is independent of an individual’s experience of it. 
Positivism ‘employs the language of objectivity, distance and control’ (Denzin and 
Lincoln 2003, p.143) and well accepted standardised procedures to reduce 
uncertainty, to enhance duplication, and to ensure the research is as objective as 
possible (Unrau, Grinnell and Williams 2008, p.64).  
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Table 4-1 Research design considerations and implications 
Paradigm 
Issue 
Positivism 
Ontology Person (researcher) and reality are separate 
Epistemology Objective reality exists beyond the human mind 
Inquiry aim 
 
Explanation: prediction and control 
Methodology Experimental/manipulative 
(verification of hypotheses) 
Methods 
 
Quantitative 
(statistics, content analysis) 
Logic 
 
Deductive 
(specific expectations are logically derived) 
Nature of 
knowledge 
Verified hypotheses established as facts or laws 
Inquirer posture ‘disinterested scientist’ as informer of decision makers 
and change agents 
Validity 
 
Certainty: data truth measures reality 
Reliability Replicability                                                                       
(results can be reproduced) 
(Adapted from Denzin and Lincoln 2003; Punch 2001; Robson 2002; Tashakkoti and Teddlie 1998; Weber 2004) 
 Research methods and design 4.3
The research was undertaken in five stages. The initial phases included Stage 1 
Focus Groups, and Stage 2 Pilot Study, where the results significantly influenced the 
construction of two surveys. The intermediate phases included Stage 3 First Survey, 
and Stage 4 Survey, where responses were received on numerous demographic and 
business matters as well as responses to a range of attitudinal items on agricultural 
and environmental issues. The final phase was Stage 5 Comparative Study, where 
results from the first and second surveys were compared along with results from 
previous studies using common items and or questions. The research schematic and 
structure are represented in Figure 4-1. 
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 Figure 4-1 Research Schematic (inside) and Thesis structure (outside) 
 Focus groups 4.4
Focus groups are valuable in gaining an insight into participant knowledge and views 
on specific topics (Litoselliti 2003) and as an economical and efficient way of 
gathering data, enabling participants to ‘bounce’ ideas off each other, brainstorm 
different ideas and freely express views (Alston and Bowles 1998; Neuman 2004; 
Robinson 1999; Robson 2002; Sim 1998). In the context of this study, focus groups 
were conducted as a means of exploring rural issues and understanding landholder 
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knowledge to be used later in the formulation of a survey and ‘as a means of 
obtaining direct feedback from a range of issues’ (Bell and Allan 2000, p.325). Focus 
groups have been used in conjunction with numerous other research techniques in 
Australia (Bell and Allan 2000; Teixeira et al. 2004; Woodhead, Cornish and Slavich 
2000), often as precursors to larger surveys. For example, in Western Australia, 
focus groups were used prior to semi-structured interviews and a telephone survey 
(Murray-Prior, Hart and Dymond 2000) as a means of identifying the uptake of farm 
management training.  
Focus groups have the advantage of obtaining considerable data in a short period of 
time and being cost effective. They are identified as being a useful method of gaining 
an overview of attitudes of land managers towards their land, with the results used to 
frame the subsequent surveys. Notwithstanding the advantages, limitations have been 
noted as to their success, in that they may produce biased results, highlight lack of 
consensus and problems in differentiating between group and individual viewpoint, 
and produce difficulties in the interpretation of the results (Litoselliti 2003). These 
remain some of the challenges faced by those using focus groups. The results of the 
focus groups are further described in chapter 5. 
 Recruitment of focus groups  4.4.1
It was determined that four focus groups would be appropriate, with a view to 
achieving a diversity of participants; they were to be held in two regional centres to 
facilitate transportation and broaden participation. Ideally one group in each centre 
was to be comprised of ‘producer group’ managers who might be perceived as being 
production orientated (e.g. association with NSW Farmers’ Association or Central 
West Conservation Farming), with the other two groups comprising ‘environmental 
group’ managers (i.e. with connections to Landcare or Stipa - a native grasses 
organisation) who may be involved with environmental enhancement or 
conservation. The separation was primarily intended as a means of addressing some 
of the challenges of focus group discussions, including potential conflict between 
participants and polarisation. The criteria were set for participation that managers 
had be experienced in land management and be over the age of 18. 
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Recruitment for the focus groups involved contact with a known representative from 
each of four organisations; this person was asked if they would assist in the 
recruitment for the groups. This approach had limited success as a recruitment 
process and it became necessary for the researcher to play a greater role in recruiting 
to gain the desired level attendance. This involved contacting 25 people to gain 
group or individual participation other than those initially envisaged. Direct 
recruiting was avoided, though several people spoken to by the researcher 
participated without being asked directly.  
Ultimately four groups were formed, two in Orange and two in Wellington. 
Participants represented Landcare, the Stipa Native Grasses Association, NSW 
Farmers and Central West Conservation Farming, (Table 4-2). Two locations were 
selected in an endeavour to gain responses from a broader demographic and two 
groups to gain responses from a perceived wider viewpoint. Participation in the 
Focus Groups was challenging as only 16 of 106 individuals who were invited to 
take part, participated. This meant that the proposed segmentation of groups was not 
always achieved. Greater usefulness of responses would have been achieved by a 
greater number of participants and more extensive responses.  
Table 4-2 Focus group composition 
Group Invitation Contacted Confirmed Attended 
1 Producer groups 
Native grasses 
8 
4 
3 
3 
0 
3 
 
2 
Land care 
Conservation Farm 
Native grasses 
15 
5 
4 
3 
2 
2 
0 
1 
2 
3 Producer groups 8 5 2 
 
4 
 
Land care 
10 
34 
15 
2 
6 
2 
1 
7 
0 
Branches’/Total 17 103 28 16 
50 
 Data collection  4.4.2
At the commencement of each session the researcher gave a brief introduction into 
the proposed research and the extent of involvement sought from the participants. An 
experienced facilitator was then introduced to the group and the researcher became 
an observer for the remainder of the session. The facilitator explained that where 
possible, three responses were required from each participant for each of 14 
questions posed and that they would be collected in order of answer; each response 
written on a separate Post-it notes. These responses were collected in order (1st, 2nd 
and 3rd response) and placed on a flip chart. The majority of questions brought three 
responses from all the participants.  
When all responses were in place, the facilitator sought to identify areas of 
commonality and consensus between each levels of response from the participants. 
While it should be noted that consensus was not a requirement of the groups, it was 
not until a degree of agreement had been achieved that the next question was 
revealed for discussion. At the conclusion of the all focus groups, respondent data 
were entered directly into an Excel spread sheet, where it was easily sorted and 
moved where required. Each response was then associated with an adjacent spread 
sheet column and subsequently sorted to bring all common response and issues 
together in a group. The data were analysed qualitatively as themes emerged, with 
the data set considered to be too small for more sophisticated analysis. The focal 
point of the research were the attitudinal studies that provide generalised responses 
which in turn were compared with the ‘rich data about real life people and situations’ 
(de Vaus 2002, p.5).   
 Survey design 4.5
In designing the survey it was acknowledged that there were some key factors that 
could not be controlled but would need to be addressed as best as possible. These 
were the perennial problems of response rates to mailing large number of surveys, 
and attempting to make the survey format as easy to follow as possible (using the 
experience of others who have done similar surveys) and the uncertainty about who 
in the household would fill in the form. To accommodate the latter, demographic and 
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other data were collected. The aim was to have the person most responsible for land 
management decisions completing the survey. 
 Ethics 4.5.1
Approval was sought for all research involving people (primary producers) in regards 
to this study; these areas being Pilot Study, Focus Groups and Surveys. The 
University of Sydney’s Human Research Ethics Committee approved all 
applications, for each aspect of this research. The approval reference was 09-
2005/2/8422. The following extracts based on the Ethics Committee application, 
highlight the most important ethical considerations associated with this research.  
This study dealt directly with land managers by way of Focus Groups, Attitudinal 
(Questionnaire), Evaluative and Comparative Studies in order to assess land 
managers attitudes towards land management.  In all instances participation was 
voluntary.  There was a very small risk that participation may cause psychological 
stress to a few individuals, when asked about their practices and opinions in regards 
to land management, but there was no evidence that this occurred.  
Participant (recruitment) details were obtained from the Yellow Pages of the Bathurst 
and Dubbo telephone books and their names and addresses were drawn from all 
‘primary industries’ categories.  Telephone details were not used as part of this 
study. While not specifically known, the expected age range of respondents was 
anticipated to be between 18 and 75, with the majority to be in the upper age 
brackets; participants had to be over 18 years.  
The completion and return of the questionnaire was considered as forming the 
consent as indicated in the covering letter. A ‘Consent to Participate’ form in the 
second survey was included in the first survey posting and only those that consented 
were contacted for the subsequent study. No names and personal details were 
requested in the questionnaire. to maximise confidentiality of participants. 
 Validity and reliability 4.5.2
Validity is a trait that is essential in research ensuring that what the research is 
measuring is actually what it intends to measure. ‘In fact, it is not the measure that is 
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valid or invalid but the use to which it is put’ (de Vaus 2002, p.53). This research 
identifies two pre-tests (focus groups and pilot study), which were designed 
specifically to increase the study validity. 
A reliable survey is one where it could be repeated by other areas, achieving similar 
results. While some questions are specific to this study area only, a number of 
questions proposed for the survey have been used by different researchers and 
projects in the past to gain insight into landholder attitudes (Reeve 2001; Vanclay 
and Hely 1997).  
 First survey 4.5.3
The first survey comprised 15 ‘demographic’ questions, 63 attitudinal items, 44 
personality items15  and 11 open ended questions for written comments in 12 pages, 
printed on plain white paper. Demographic questions related to age, gender, 
experience, education, property size, location, business and community interests. 
Closed ended questions and items were seen as being quicker and easier for 
respondents to complete (Saunders, Lewis and Thornhill 2003) and less 
discriminating between the more and the less articulate (de Vaus 2002). They were 
used to measure attitudes relating to primary production/environmental issues and 
personality items relating to the person. Twenty eight attitudinal items were based on 
Reeve (2001), with some alteration in wording to ensure they best suited the aims of 
this research. The Big Five Inventory (BFI) developed by John et al. (1991) was used 
to measure personality. This inventory was ‘developed to represent the phototype 
definitions developed through expert ratings and subsequent factor analysis 
verifications in observer personality ratings’ (John and Srivastava 1999, p.114) and 
‘was constructed to allow efficient and flexible assessment of the five dimensions 
when there is no need for more differentiated measurement of individual facets’ 
(Benet-Martinez and John 1998, p.730). Its ‘validity evidence includes substantial 
convergent and divergent relations with other Big Five instruments as well as with 
peer ratings’ (John and Srivastava 1999, p.115).  
15 In psychological/personality literature these statements are usually referred to as items. 
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The eleven open ended questions on place; farming; problems; responsibility; 
initiatives, green influence, sustainability; personal concerns and governments, 
provided opportunity for full written expression if desired. While many responses 
were succinct, others provided meaningful insight in their views on the issues raised.  
Finally, farmers were asked questions on their age, experience, education, gender, 
and management involvement.  
4.5.3.1 Measurement 
Responses to attitudinal items and personality items were recorded on a five point 
Likert scale. A five point Likert Scale; Disagree strongly (Ds), Disagree a little (Dl), 
Neither agree nor disagree (Neutral), Agree a little (Al), and Agree strongly (As). A 
five point scale was adopted in preference to a three point scale as the latter was 
considered likely to produce more neutral responses as farmers found limitations as 
to how they could respond. A seven point scale was considered as requiring 
excessive decision making in completing a survey/survey and reducing the number 
of completed surveys. Responses were converted to 1-5 point scale and entered into 
SPSS (1-disagree strongly – 5-agree strongly). 
 Pilot study 4.6
Prior to doing the first major survey a pilot study was undertaken using an early 
version of the first survey described above. Pilot studies provide a valuable 
opportunity to test the workability, practicality and procedural aspects of 
forthcoming research as well as gaining initial first hand understanding of an issue 
(de Vaus 2002). They emphasise the importance of pre-testing as a process to 
produce a worthwhile survey, providing the researcher with a chance to revise and 
even drastically modify the survey prior to distribution, thus reducing 
misinterpretation at a vital stage in the research.  
Two associates were asked to distribute twelve surveys each to acquaintances within 
primary production who were in a management role; a total of 24 surveys. Fourteen 
were received back from these land managers, which provided valuable insight into 
the way the survey had been constructed. Respondents were asked to record the time 
taken to complete the survey, where it was found to take between 40 and 70 minutes 
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to complete. Participants were invited to make comment on the format and content of 
the survey. This allowed an evaluation on the issues raised, the level of response, and 
the overall appropriateness of the format. As a result some minor changes to the 
format were made. Because of the small sample size and the nature of pilot studies, 
this preliminary work was evaluated qualitatively. 
 Study area 4.7
The study area used for this research is within the Murray-Darling Basin (MDB) of 
NSW. Geographically the area spreads from the western slopes of the Great Dividing 
Range and associated tablelands, through the slopes and plains of Central NSW and 
out to the rangelands of Western NSW (Figure 4-2); in distance roughly 1,500kms 
east-west and 1,000kms north-south. Broadly the intensive agricultural pursuits of 
the tablelands and western slopes in the east, changed to the extensive farming and 
grazing pursuits of the plains, and larger rangelands in the west. In elevation, the 
eastern parts ranging from 700 to 1400AMSL, with the western plains dropping to 
around 150AMSL. The annual rainfall ranges from 1000mm in the higher eastern 
elevations to 200mm in the furthest western areas. This study area was selected due 
to its diverse geographical representation, the array of agricultural pursuits 
undertaken within it and proximity to the researcher. 
 Survey database  4.7.1
A database was built of Primary Producers (PP) in the survey region, to whom the 
two surveys were sent. Within the survey area, sub-groups were used for the Focus 
Group and Pilot Study, though respondent details were not obtained from the main 
database. Privacy considerations prevented the use of Local Government Area 
(LGA), Livestock Health and Pest Authorities (LHPA) or NSW Farmers Association 
(NSWFA), rate payer or membership details in the construction of a data base; the 
electoral rolls did not identify occupation and were excluded. The Catchment 
Management Authorities (CMA) databases were deemed as incomplete and too small 
to get a good sample and privacy issues looked imminent. 
Australia’s telecommunications carrier, Telstra, confirmed all details within the 
telephone directory were in the public domain and could be used for the purpose of 
establishing a survey database, but that it outsourced consumer details to the 
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advertising company Sensis who could not disclose customer details. Customer 
details were freely obtained from the telephone directory or Internet, which was 
finally selected to establish a database. To increase the number and diversity of 
respondents and maximise the types of enterprises, two telephone districts (Bathurst 
and Dubbo) were selected. Primary production advertising categories were identified 
in the telephone book Yellow Pages, with all customer details downloaded from the 
Internet. An examination of the two telephone directories identified 18 different 
primary production categories, the largest having 710 graziers listed in the Dubbo 
Directory.  
The Bathurst directory identified producers in the Central Tablelands of NSW and 
distant customers nearing the Northern and Southern Tablelands, and Central West 
Slopes; producers typically involved with cattle, sheep, viticulture, fruit and nuts, and 
smaller cropping enterprises; generally described as intensive agriculture. The Dubbo 
directory encompassed the Central West Slopes and Plains, Far West, along with the 
North West and South West Slopes and Plains areas of NSW; these producers were 
involved in wheat, wool, sheep, cattle, and cotton - generally described as extensive 
agriculture. To develop the database, entries in each of the 18 categories in both of 
the districts were accessed and downloaded from the Internet. Some producers had 
their details in both directories and some with entries in multiple categories, i.e. 
graziers, stud breeders and farmers. From a total of 2647 producer entries, Table 4-3 
on completion of the download, all data was sorted and duplicates removed, creating 
a final database of 2253 producers.   
Table 4-3 Category of primary producers for each telephone district listing  
Primary Producers Categories (condensed and assumed) N05Y 
Dubbo 
 
N12Y 
Bathurst 
 
Total 
Producers 
Extensive cropping (grain, fodder, cotton) 676 270 946 
Intensive cropping (fruit, nuts, grapes) 23 202 225 
Extensive grazing (sheep, cattle, goats, studs) 757 642 1,399 
Extensive grazing (pigs, dairy) 9 14 23 
Alpaca, Aquaculture, Bee, Mushroom, Poultry, 
Vegetable  and Worms (no responses from any in this 
 
 
 
22 32 54 
Total 1487 1160 2647 
Source: Telstra’s Dubbo (N05Y) and Bathurst (N12Y) Telephone Directories 2005 
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The geographical area of the Telephone Districts approximates 262,000km2 or ~40% 
of NSW and nearly 25% of the Murray Darling Basin (MDB) (1,061,469km2). 
Bathurst District encompassed part or all of 14 LGAs, the Dubbo telephone district 
encompassed part or all of 18 LGAs as well as a small area in the far west of NSW 
referred to as the Unincorporated Area, an area not represented by Local 
Government. The overall study area is illustrated in Figure 4-2.  
Australian Bureau Statistics (ABS 2006a) identified just over 11 000 primary 
producers in the 29 LGA being within the survey area, or approximately 27% of all 
primary producers in NSW. With 30,216 farming families (ABS 2006a) in NSW, the 
database of 2,253 represents 7.5% of farming families in the state. Solely in order to 
establish the database sample, the 2,253 producers identified in the two telephone 
directories were compared to 11,340 primary producers identified in the 29 LGA, 
Table 4-4 representing approximately 3.7% of the LGA population. While the total 
LGA and the two telephone districts’ boundaries differed slightly, they were 
considered as indicative in determining this approximate representation. Surveys 
were mailed to land managers within the target region to obtain data on rural issues.  
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 Figure 4-2 Map - New South Wales  
Courtesy: Australian Bureau of Meteorology (BOM) 
The broken red line indicates the approximate boundary of the study area. 
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Table 4-4 Local Government Areas and Primary Producers (PP) within the survey area 
NSW  LGA within the 
Bathurst and Dubbo 
Districts 
Total LGA Area 
(km2) 
Total Population 
in LGA Total PP 
Total % PP 
in LGA 
Bathurst Regional 3820 37508 565 1.5 
Blayney 1525 6894 400 5.8 
Bogan 14609 3113 258 8.3 
Boorowa 2579 2505 282 11.3 
Bourke 41679 3876 162 4.2 
Brewarrina 19189 2201 117 5.3 
Cabonne 6026 12843 998 7.8 
Central Darling 53509 2412 161 6.7 
Cobar 45609 5023 205 4.1 
Coonamble 9926 4699 350 7.5 
Cowra 2810 13260 602 4.5 
Dubbo 3428 39500 412 1.0 
Forbes 4720 10003 499 5.0 
Gilgandra 4836 4699 392 8.3 
Harden 1869 3799 273 7.2 
Lachlan 14973 7355 604 8.2 
Lithgow 4567 20981 335 1.6 
Mid-West Regional 8737 22260 662 3.0 
Narrabri 13031 14181 684 4.8 
Narromine 5264 7059 406 5.8 
Oberon 3627 5503 379 6.9 
Orange 285 37982 185 0.5 
Parkes 5958 15099 554 3.7 
Walgett 22336 8047 346 4.3 
Warren 10760 3252 270 8.3 
Warrumbungle 12380 10466 799 7.6 
Weddin 3410 3847 359 9.3 
Wellington 4113 8618 439 5.1 
Young 2694 12126 487 4.0 
Unincorporated Area No data No data No data  
TOTALS 261729 312518 11340 3.7 
 
Information from the NSW Department of Local Government (DLG 2009) website 
provided information on local council boundaries and council area populations.  
The telephone area LGA boundaries are shown in Figure 4-3 and Figure 4-4. 
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 Figure 4-3 Telstra’s N05Y Telephone District (Dubbo NSW) 
Map and details courtesy of Telstra and Sensis 
The 18 Local Government Areas featured on this map are;  
1Bogan   2Bourke   3Brewarrina      4Cabonne  5Central Darling  
6Cobar   7Coonamble   8Dubbo  9Forbes  10Gilgandra   
11Lachlan  12Narrabri   13Narromine  14Parkes  15Walgett   
16Warren  17Warrumbungle  18Wellington The Incorporated Area is west of Wanaaring  
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 Figure 4-4 Telstra's N12Y Telephone District (Bathurst NSW) 
Map and details courtesy of Telstra and Sensis 
The 14 Local Government Areas featured on this map are; 
1Bathurst Regional 2Blayney 3Boorowa  4Cabonne  5Cowra 
6Harden  7Lithgow 8Mid-Western Regional  9Oberon  10Orange 
11Warrumbungle 12Weddin 13Wellington   14Young 
 
Australia has an extensive tract of native forested land, approximating 147 million 
hectares of which 1.82 million hectares is comprised of plantations (BRS 2008); the 
forest land is identified in a number of areas, ‘plantations-all tenures 1%, unresolved 
tenure 1%, multiple use land 6%, other crown land 7%, nature conservation reserves 
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15%, and private land 26%, (DAFF 2010, p.49). The gross value of log product (at 
mill door) in 2008-09 was valued at $A1.7 billion (DAFF 2010, p.52) compared to 
$A42 billion in gross value agricultural production in the same period (DAFF 2010, 
p.7). Forest products are invaluable to the building industry in particular as well as 
the export market, and the industry is being regularly questioned on their 
management strategies (Dargavel 1995, Dovers and Wild River 2003, Lindenmayer 
2007). The inclusion of managers (foresters) within another area of Australian 
primary production had the potential to make a significant contribution to 
understanding the attitudes of land managers. 
 Survey distribution 4.8
The first surveys were posted on 30th September 2005 with a reminder sent some 
three weeks later. In total 2253 surveys were posted. All surveys were individually 
stamped rather than bulk posted in an attempt to personalise and encourage 
participation. Of those posted, 257 were returned as address unknown by Australia 
Post and several were notified as deceased leaving a valid number of 1996 primary 
producers in the data base, from which 327 replies were received. One reminder was 
sent to those who had not replied. During this survey, farmers were in the midst of a 
significant drought, farm help was probably at a minimum, and surveys were 
probably not regarded as important. Given that the research was self-funded, cost 
was a further important consideration. 
The first survey was also made available to all members of the Institute of Foresters 
of Australia (IFA), many of whom were responsible for managing large areas of 
exotic conifer plantations (Pinus radiata), native forests and conservation areas 
within NSW and Australia. The IFA is a national professional organisation 
representing approximately 1350 members Australia wide (IFA 2012). Details of the 
survey were posted in a weekly bulletin to all of its members, and those interested 
were emailed the 1st survey. The 2nd survey was sent to all of the 1st survey 
respondents. 
 1st Survey response rate 4.8.1
From the 1996 surveys distributed in the first survey, 327 responses were received. 
The totals received include one survey received from a follow up reminder sent out 
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approximately three weeks after the original posting. Further reminders were 
considered but not implemented due to the cost of distribution and the perceived 
likelihood of success. One late response was received to the first survey, some three 
months after the previous last response; this data was included in the results. The 
total primary producer response of 16.2% (Table 4-5) was less than optimal, though 
slightly greater than for Vanclay and Hely (1997) of 15%, but less than the rates for  
Reeve (2001) and Curtis et al. (2000) of 30% and 57% respectively. In the first 
survey individuals were asked if they would participate in a follow-up study, and 
those who agreed formed the database for the second survey. 
Table 4-5 Summary of Primary Producers (PP) in Telstra Districts  
Total PP in NSW   48,838 
Total PP in LGA 12,185 
Total PP in Telstra districts after 
duplicates removed 
2253 
Total PP after return to sender removed  
Valid data base for 1st survey 
1,996 
Total returned 1st survey 327 
Percentage of survey returned  16.2 
 
At the conclusion of the 1st survey respondents were invited to participate in the 
subsequent part of this research; 213 of whom agreed. 
 Second survey 4.9
The second survey was developed from the first survey, taking into account the 
questions that proved the most useful and removing some that were not, and added 
new questions particularly on water and climate issues (Appendix B). The second 
survey sought the same demographic, business, and personal information, as well as 
44 personality items relating to the situation, 21 ‘environmental’ questions and 69 
attitudinal items. The 69 items included 28 items focused on climate and water (these 
issues not having been included in the first survey) and a slightly modified version of 
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the Vogel16 instrument. To standardise the response format with other items in the 
first and second study, Vogel’s statement responses were modified to a five point 
Likert Scale, in order to standardise all ‘Likert’ type responses. It was believed that 
standardisation would reduce respondent confusion and improve survey completion.  
 2nd Survey response rate 4.9.1
The second survey was posted to the 213 farmers on the 20th November 2006 and 
produced an initial response rate of 51%. Two subsequent reminders produced an 
additional 40 valid surveys with a final total of 159 completed surveys, representing 
an overall response rate of 74.6% for the second survey.  
 Data analysis and interpretation 4.10
Data were directly entered into some programs for analysis, while other data utilised 
a few programs before arriving at the intended place of analysis. As an example of 
the latter, a research assistant with extensive typing skills entered qualitative data 
into an Excel spread sheet; this was then copied into a Word document to create text 
tables that were then available for importing into NVivo. All the original quantitative 
data were entered directly into SPSS by the researcher, and available for subsequent 
analysis or transfer to another program for further analysis. 
 NVivo 7 4.10.1
NVivo (V.7) from QSR International Pty Ltd (QSR 2012) was used for thematic 
analysis of the qualitative data. NVivo is a recent version of software that in the mid 
1990s was known as NUD*IST (Non-numerical Unstructured Data Indexing 
Searching and Theorising). This program allows for the ready analysis and ordering 
of written data, where any aspect or comments of the text are coded for subsequent 
collation. The written data, the responses to the eleven open ended questions in the 
first survey, were imported into NVivo from Word, having been originally entered 
into Excel. All responses were attached to a category or sub-category established in 
NVivo to represent various expression received from producers; the results of this 
analysis are recorded within chapters 8-13 of this thesis. 
16 Professor Stefan Vogel approved the use of his instrument for the purpose for which it has been used. 
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 SPSS V20 4.10.2
The quantitative data from the two surveys, the attitudinal items, the personality 
items and the ‘demographic’ responses were analysed using SPSS (V.20.0), (IBM 
2011). Analyses undertaken in SPSS were frequency analysis, correlation and data 
reduction through Principal Component (PC) analysis. Inspection of the correlation 
matrix revealed the presence of many coefficients ≥0.3 and a Kaiser-Meyer-Oklin 
value exceeding the recommended .6 (Kaiser 1974). Bartlett’s Test of Sphericity 
(Bartlett 1954) reached significance, supporting the factorability of the correlation 
matrix (Pallant 2001). Tabachnick and Fidell (2001) cite ‘as a rule of thumb, only 
loadings of 0.32 and above are interpreted’ in the analyses. These authors cite 
Comrey and Lee (1992) as suggesting ‘loadings in excess of 0.71 (50% overlapping 
variance) are considered excellent, .63 (40% overlapping variance) fair, and less than 
0.32 (10% or less overlapping variance) poor’ (Tabachnick and Fidell 2001 p.649). 
Within the PCA, items were subjected to Varimax rotation with 100 iterations 
producing a Rotated Component Matrix, Total Variance Explained and Scree Plot.  
Prior to the PC analysis the scores of reversed worded items from the BFI were 
recorded. During the identification of the optimum rotations some attitudinal items 
produced negative loadings. These items had their scores reversed in order to 
produce positive loadings on all items, which would more consistently define the 
components. The attitudinal statement and personality items were analysed 
separately in both surveys. The suffix ‘R’ and italics, identifies those reversed items 
within the Tables. 
 Excel 4.10.3
Microsoft Excel was essentially used as a transfer vehicle between other programs. 
Excel was used as a data entry point for the original qualitative data prior to 
importing into Word and subsequently into NVivo for analysis. It was a receptacle 
for outputs from other programs due to is useability and acceptance of outside data. It 
was used as place to sort, reorganise and prepare data for presentation. 
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 GenStat V14.1 4.10.4
Regression analysis (RA) was undertaken between the demographic, attitudinal and 
personality variable to establish the influence of any variable on another through the 
accounting of percentage of variance. This analysis was undertaken in GenStat 
(V.14.1) (VSN International 2012). 
 Systat V13 4.10.5
Regression trees (RT) provided valuable information on the influential items/items in 
each PC, which were often different that the order provided by the component 
loading. This analysis was undertaken in SYSTAT (V13) (SYSTAT Software 2012). 
 Comparative study 4.11
As the second survey used a subset from the first survey this enabled an evaluation of 
the responses on the two occasions (for consistency) and also a wider analysis across 
more questions, where the interaction between personal responses and situations 
could be investigated. The population for the comparative study was drawn from the 
327 and 158 respondents respectively for the first and second studies described 
above.  
 Limitations of methodological approach and methods 4.11.1
The establishment of a database was challenging, and individual respondents were 
those proactive in marketing their produce via the Yellow Pages. Notwithstanding 
any deficiencies, the database from a research perspective is completely random and 
was not influenced in any way by the research. The selection of two telephone 
districts is seen as very positive in respect of the research as it more than doubled the 
number of potential producers originally considered within the Bathurst district. It 
also provided a far more diverse and representative group of producers to respond to 
the issues raised in the survey. 
The Focus Groups were a challenge to organise and the attendance was poor, but the 
information gained and subsequently used in the Pilot Study was invaluable in the 
construction of the surveys. A more direct approach may have gained greater 
attendance but its impartiality and separation from the research may have been 
66 
seriously questioned. Despite the participation, the data gained from primary 
producers and the time they devoted to this research is greatly appreciated. 
The centre point of this research was the two surveys. The first survey was effective 
and cost efficient, and while response rate was low the 327 first survey responses 
provided a valuable amount of data for analysis. The second survey provided an 
excellent opportunity gain comparative responses, especially in regards to 
personality; it also provided the chance to seek information previously overlooked in 
the first survey, i.e. climate and water. While a low response rate to any survey must 
raise serious questions on its validity, equally, the respondent data gained in this 
survey was extensive and, it seems, from a wider representation of producers than 
many other methods might have provided.  
This chapter has focused on establishing suitable methodology for undertaking an 
attitudinal study of land managers in central and western NSW, as a means of 
understanding their attitudes to a range of land management issues. The attention 
now moves to examining the data gained from focus groups then incorporating the 
results into the design of the first survey.  
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5 Understanding land managers’ attitudes through focus group 
discussions17 
 Introduction 5.1
With the principal research mechanism planned to understand primary producer 
attitudes being two surveys, it was imperative that questions and statements 
presented to primary producers be robust in terms of validity and rigour. Focus 
groups were designed to explore potential areas of enquiry in the forthcoming 
surveys and to gain an understanding of what could or should be asked of primary 
producers in terms of relevancy.  
 Results 5.2
 Environmental understanding 5.2.1
To gauge participant understanding of their environment, group members were asked 
questions regarding their knowledge on soil erosion, salinity and acidity. Their 
responses can be broadly categorised into their awareness of an issue and then 
secondly how important that seemed to be to them. In their responses to the question 
‘What is soil erosion?’ the most common themes to emerge were; ‘loss of topsoil’, 
‘wind and water’, ‘overgrazing and over-cultivation’, ‘loss of productive land’, ‘loss 
of capital’ and ‘cost of remediation’.  
To the question ‘What is salinity?’ common themes were; ‘rising water table’, ‘salt 
mobility’, ‘hydrologic water table imbalance’, ‘over clearing’, ‘loss of productive 
land’ and ‘over watering’. To the question ‘What is soil acidity?’ common themes 
were; ‘over use of fertilisers’, ‘imbalance in soil nutrients leaning to unavailability of 
nutrients’, ‘a lot of Australian soils are naturally acid’, ‘too many exotic legumes’, 
‘increased costs, skilled management required’, and ‘reversible’. 
In their answers participants identified both the causes and effects of soil erosion, 
salinity and acidity, including poor agricultural practices. Loss of income and 
17 This chapter is based on a paper published as Finlay, R. A., J. Crockett, et al. (2005). "Understanding land managers 
attitudes using focus groups." Extension Farming Systems 1(1): 15-24. 
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reduced production were also acknowledged outcomes of these environmental issues, 
with recognition of the aesthetic impact, along with the potential degradation 
outcomes. The cost of rehabilitation was noted as was the understanding that 
restoration was possible, notwithstanding the time and cost involved. One respondent 
said that ‘salinity was over rated’, a comment that did not cause any dissent within 
the rest of the group. This reflected the low levels of salinity in the survey area, 
particularly among those who were dryland farmers. The responses indicated that 
lack of education in appropriate management of soil erosion, salinity and soil acidity 
was seen as an issue within the farming community. This was demonstrated by their 
saying that many ‘remedial’ practices adopted by farmers were either inappropriate 
or ill considered.  
 What is biodiversity? 5.2.2
In their responses to the question ‘What is biodiversity?’ common themes were: 
‘balancing the ecosystem - farming system to maintain production levels’, ‘diversity 
of plant and animal life in a stable environment’, ‘indication of environmental 
richness’, ‘essential for long-term land use productivity’ and ‘always feel pressure 
from others to make farm less diverse’. Other respondents indicated it was a 
‘misunderstood’ concept, and that it represented ‘horses for courses’. While 
acknowledging the importance of diversity in their modified landscape they were 
also aware of community pressure for greater biodiversity and balancing that with 
the need to sustain production. Given the conflicting views, both closed and open 
questions related to perceptions of diversity were included in the surveys.  
 What is sustainable land management? 5.2.3
In response to the question ‘What is sustainable land management?’ common themes 
were ‘being able to continue your operation while protecting and improving the 
farm’, ‘to leave a farm in better condition than was started with’, ‘good farm 
management - leading to ongoing profit, preventing degradation, treat with respect’, 
‘making a profit in people, land, dollars’ and ‘high management requirement plus an 
ethic to achieve it, skill-knowledge-desire-heart and head’. Other significant 
comments arising from the initial discussion on the question were that ‘sustainable 
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management is associated with ethics’ and that ‘agriculture is hell bent on fighting 
biodiversity rather than working with it’. 
The discussion over sustainability brought with it an air of frustration as it became 
clear that many were concerned at the overuse of the term by bureaucrats and 
politicians in particular. It is a concept that appeared to have little real meaning to 
these land managers. However, despite the confusion, collectively the respondents 
subsequently identified the key attributes associated with the concept of 
sustainability commonly discussed in the literature i.e. economic, social and 
environmental.  
Some participants commented that a better word was required to achieve the same 
outcome, while others observed that sustainability should be more clearly defined by 
those that promoted it. Another response indicated the importance of education in 
land management to achieve changes in past and current practices with an endeavour 
to reach long-term continuity and achievement. The responses gained through the 
focus group are mixed, and it is perceived that generally ‘sustainable’ conjures a 
degree of concern with producers. For this reason a question on what sustainability 
meant to the producer was one of the principal open ended questions of the first 
survey. 
 Management awareness 5.2.4
In order to ascertain participants’ level of environmental awareness they were asked 
about their perceptions of good and bad land management, both generally and as 
practised in their local area. The respondents generally identified good and 
acknowledged the bad practices adopted by primary producers.  
In their responses to the question ‘what is good land management?’ the common 
themes were; ‘thinking holistically’, ‘nature + economics + social’, ‘balancing 
perception - with - soil biota, soil fertility, sustainable’, ‘aim to improve environment 
and economics at the same time’, ‘leaving the land in a better condition than when 
you started’. The participants identified good management as being associated with 
production and income. Education was seen as an important aspect of good 
management, with many managers studying new techniques and putting them into 
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place in an attempt to gain greater production, along with economic and 
environmental benefits. Community awareness was identified as being important as 
managers work with and consider their neighbours and that they (the managers) 
should be less selfish.  
In response to the question ‘What is bad land management?’ common themes were; 
‘over production/cropping’, ‘doing things that affect others and the environment’, 
‘following the (poor) example set by our peers’, ‘attitudes of conquering the land 
rather than working with it’, ‘thinking only economically, high $ gain - short term’ 
and ‘not including drought in 'five' year farm plan’. Inappropriate planning and the 
use of land were also recognised, especially where steep ground was being cultivated 
and the managers failed to include drought in the ‘five’ year farm plan. One response 
also noted that ‘too many farms [are] being subdivided’. 
When asked how managers actually practised in their local area, the responses were 
quite varied, reflecting the respondent’s perception of how land is and should be 
managed. Some noted changes in practice as being good: ‘new ideas, people willing 
to change versus old ideas and not willing to change’, ‘changes in land management 
are positive’, sometimes related to the ‘influx of new owners’. Conversely, others 
responded that you could ‘tear your hair out’; their practices are ‘poor, with no 
regard to anything but the dollar’; based on the premise that ‘everything natural is a 
problem, everything man made is an improvement’. Action based on the latter 
response must ultimately be environmentally detrimental and disheartening to those 
endeavouring to implement positive change on their land and in their community.  
The ‘influx’ of new people to rural Australia was seen as having mixed outcomes; 
while many appeared to bring economic capital from their city lifestyle and invest it 
in their acquired land, others were apparently oblivious to the appropriate level of 
land management required. Views on the subdivisions of holdings are a case in point; 
on the one hand subdivision was viewed as providing valuable capital for financial 
investment or property improvement, while concerns were expressed at the break-up 
of productive agricultural land, especially adjacent to growing regional centres.  
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It was noted that while good land management by individuals could often have a 
beneficial effect on a neighbour, it could just as easily have a detrimental outcome, 
for example where a particular neighbour would take exception to ‘new’ community 
practices and not only continue, but even increase, poor management practices. 
Another concern was the over emphasis placed on the benefits of tree 
reestablishment on degraded land and the failure to recognise the benefits of 
establishing pasture and grasses instead of or in addition to trees.  
During this part of the discussion, the researcher noted several comments that were 
made by participants yet not included on their notes. These were ‘that bad 
management is always done by someone else ‘over the fence’, never on my place…’, 
‘even good farmers are concerned with ‘green’ pressure’, ‘peer pressure is a real 
issue in both a negative and positive sense’ and that ‘the only reason for farming is 
for capital gain’. 
Participants provided a wealth of information on good and bad management and in 
essence emphasising their complete understanding of the practice. To pursue this 
further in the survey will provide an even greater appreciation of primary producer’s 
awareness and understanding. 
 Responsibility and the future 5.2.5
In the final set of questions participants were asked who is responsible for the 
management of public and private land, now and for future generations; how 
‘government’ is affecting their management; the value of being monitored and their 
(the land managers’) duty of care to their land.  
Responses to the questions ‘Who is responsible for managing public land?’ and 
‘Who is responsible for managing private land?’ had many similarities; most 
commonly identifying how the responsibility for land devolved to ‘the owner’ (or 
those with delegated responsibility) and ‘government structures’. Overall the 
respondents considered that it was the responsibility of each and every manager to 
manage land appropriately. Landholders were considered responsible for their own 
land, along with managers and lessees, while the respective current public agencies 
were expected to be responsible for the land to which they had been assigned. At no 
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time did the participants mention or ask for public assistance or input into their 
land’s management.  
A number of respondents thought surplus public lands, including travelling stock 
routes and crown reserves and leaders, should be offered for lease or sale. It was 
interesting that participants believed trained people should be involved in taking care 
of public land, yet training did not emerge as an issue for private lands. A number of 
respondents saw an advantage in dealing with or being responsible to only one 
authorising or monitoring body in NSW; they identified local government as being 
their most respected and preferred level of government, and the most suitable body 
for the management of public land, but with input from the ‘public’ and ‘Landcare 
groups’. The general consensus was that ‘government need to be more responsible 
for land wellbeing - being more responsible, but not responsible for more’. This 
perception was also reflected in responses to the question ‘How is government 
affecting your land management?’ Local governments were seen to be ‘more 
approachable than state and federal’, and to have tighter ‘subdivision planning 
control’.  
State Governments were considered to be two-faced in their land management 
approach; on the one hand they wanted improvement on private land but on the 
other, they ignored issues on their land, particularly the control of noxious weeds and 
animals. They were considered to have failed to adequately support and educate 
private landholders, in that ‘state governments [should] resurrect extension officers’.  
While not dismissing the importance of some government initiatives and regulations, 
many respondents were concerned with the financial and time implications 
associated with their implementation; other non-land management regulations were 
stated to have impacted on their ability to ‘manage land because of time and dollar’. 
A regularly quoted example was the Occupational Health and Safety legislation, ‘a 
demanding piece of government legislation for which I see little return’. Ovine 
Johne’s Disease management policy, Native Vegetation Plans and Business Activity 
statements received criticism as additional administrative impositions that impacted 
on the respondent’s management time.  
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The Federal Government received criticism, particularly in terms of a perceived 
‘money grab by public servants to maintain salaried positions without achieving real 
outcomes’ and that some positions had the wrong focus. ‘Inadequate 
[Commonwealth] support for change’ was identified and respondents highlighted 
‘duplication [between] state - federal departments’. 
To the question ‘What is the value of government monitoring of land management?’ 
common responses were; ‘average monitoring across all levels of government’, 
‘legislating without practical knowledge’, ‘state theory ok, practice not applied’, 
‘state government an impediment’, ‘monitoring usually very specific, doesn't look at 
big picture’, and ‘weed management’ (regulations in place for their control on private 
land-but often not adequately addressed on public lands). The foundation of the last 
comment was that governments did not practice and support their own policies 
adequately. Overall governments were thought to have a poor understanding of the 
issues relating to land management policies it sought to implement. 
In their responses to the question ‘Who is responsible for managing land for future 
generations?’ common themes were ‘all society’ and ‘present owners are custodians 
of the land to be passed on in an improved condition’. The responses to the final 
question, ‘What is your duty of care?’ identified these themes: ‘to leave the area 
more diverse and functioning as close to nature as possible’, ‘ability to hand on to 
next generation in a better state than when we took on management’, ‘reverse 
degradation without introducing new forms of degradation’, ‘[consider] how does 
what I do, affect my neighbour?’ and ‘the future - not managing for present, 
managing for the future’. 
Based on departmental ‘policy’ changes in recent years many respondents were 
concerned with the lack of available on-ground extension officers. From this 
perspective government initiatives were seen as creating ‘Ivory Towers’ for people, 
failing to provide help where and when it was wanted, on the ground and in the bush. 
Education and training emerged as issues throughout these responses, where land 
managers acknowledged their lack of expertise in all areas of their vocation and that 
the greater public support of the past in the form of extension officers was far less 
prevalent and recognisable to the rural community today. From these responses it 
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would appear that these managers acknowledge what should happen to their land and 
who is (or should be) responsible, and that such management should extend beyond 
the farm gate. 
The researcher noted other comments made by participants not directly related to the 
initial question. One participant observed that ‘local ownership’ is important in 
managing public land – ‘local area, local input’, where they thought that locals 
should have a say in the management of ‘their’ land. Another participant observed 
‘government (“environmental”) policy has minimal influence on the land’, whilst 
another believed ‘government monitoring has not led to change’. Their frustration is 
apparent in the comment that ‘landholders do not know where to obtain worthwhile 
relevant and independent information’.  
During the biggest focus group, individual differences were observed when 
participants were responding to questions relating to land management. Enthusiastic 
participants appeared to promote more responsible management systems than some 
of the quieter and more reserved participants and it was difficult to ascertain the 
latter’s true feelings. 
 Discussion 5.3
There were deliberately no direct questions on land stewardship asked in the focus 
groups; however, the participants’ responses to the idea of ‘duty of care’ would 
suggest that they do understand the principles of land stewardship. That is, the 
responses noted that ‘everyone’ and ‘all society’ were responsible for future 
generations implying a level of community rather than personal land ownership. 
Respondents acknowledged their personal responsibility and the need to leave their 
land in a ‘good state’ for future generations. This is not unlike the responses to much 
earlier work in relation to maintaining land quality across generations (Davies 2010; 
Roberts 1995, p.44), though as found by Crockett (2002), not all farmers have the 
same responses to this topic; some are less interested in duty of care. 
Participant responses indicated uncertainty and frustration in discussing 
sustainability and biodiversity. Nonetheless, they collectively identified the basic 
principles of both in the recognised need for a robust ecological system with a large 
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range of plants and animals; of being environmentally aware in management and, the 
application of an ethic. The confusion over definition of sustainability was similar to 
that identified in the literature, see for example (Cary, Webb and Barr 2002; Crockett 
2002; Davies 2010; Lerner 1992; Norton and Dovers 1994; Reeve 2001).  
The focus group responses identified a number of factors that may have an adverse 
effect on the adoption of enhanced biodiversity and sustainability, and on their ability 
to uphold land stewardship principles, namely; 
• Education – lack of practical technical knowledge, and ‘failure’ of 
governments to adequately provide sufficient extension officers in the field. 
• Economics – perceived cost and justification of adoption and the supposed 
need for traditional production methods for profit. 
• Personality – do ‘extravagant’ and ‘thrifty’ people adopt at the same rate, and 
are given personality types ‘better’ land managers than others? 
• Incentives – ‘community’ demand for change is not adequately supported, 
especially in an internationally competitive environment where simply 
meeting production overheads is difficult. 
• Community – individual and public concerns and regulation, and at the 
frustration of the various levels of control and the ‘constant’ changes. 
These factors are similar to those identified previously by Cary et al. (2002), 
Crockett (2002) and Reeve (2001), which indicates that significant barriers remain to 
achieving a sustainable agricultural sector. The lack of consistency and consensus in 
defining biodiversity and sustainability offers a challenge in the development and 
implementation of government policy, as conflicting interpretations of government 
initiatives may well result in failed implementation.  
While there was general acceptance of some government regulation over farming, 
concern and confusion of the duplication and multiple levels of control across the 
three tiers of government was profound. Collectively participants saw State 
Governments as an impediment that lacked practical knowledge of the realities of 
farming and that operated at the beck and call of environmentalists and business. 
76 
They also deplored the withdrawal of departmental advisory officers that in the past 
have been of great assistance to them. Ultimately they would like to see land 
management regulations in the hand of local government, who they regarded as more 
likely to understand their particular situation.  
Collectively the participants demonstrated an understanding of both the causes and 
effects of environmental issues and their attitudes towards factors affecting their 
management of the land. Participants responses reflected a diversity of 
understandings and knowledge of biodiversity and sustainability, identifying them 
both as over used and under defined and explained.  
Responsibility, sustainability, biodiversity, stewardship and environmental awareness 
are integral issues at the forefront of the future of Australian agriculture. The attitude 
of primary producers towards these and their broader issues is essential in developing 
an appreciation of land managers and indeed how they may impact on future 
production. These producers brought with a wealth of personal experience in the 
management of their particular agricultural sector. However, the discrepancies 
between participants’ understanding of biodiversity and sustainability and that of 
scientists were identified as a potential area of conflict. 
There were no appreciable differences in responses identified between the groups, 
except in the case of Group 4, which was more responsive in numerical terms and in 
achieving consensus than other groups. In terms of representativeness of primary 
producers, participants in Orange reflected small scale operations and more intensive 
industries. The Wellington participants were seen as representing the farming sector, 
though not to the broad scale found further west. A sector not well represented was 
the grazing industries; the wool, mutton and beef producers. For a definitive outcome 
grazier input would have been desirable, but for the purpose required in these focus 
groups the representation was considered as acceptable as a process of appreciating 
primary producer’s knowledge and understanding of rural issues. 
By the conclusion of focus group data analysis the direction for designing the survey 
to be used in the next stage of the broader project on understanding the attitudes of 
primary producers towards the land they manage had become clear. The following 
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chapter records responses of 327 managers of various primary production ventures in 
Central and Western NSW to the demographic and geographical questions in the 
resultant survey. 
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6 Respondent characteristics: demographics and location 
 Introduction 6.1
This chapter considers the demographic and geographical data collected from survey 
respondents, to provide the reader with a demographic picture of the study’s 
participants and to evaluate their representativeness relative to the broader Australian 
farmer population.  
As noted previously (Chapter 4), forestry is a major land use in Australia yet little is 
known of the attitudes of those managing forests, which can be viewed as a 
specialised ‘crop’. The characteristics of the limited number of foresters surveyed are 
then compared with the main survey group to assess any differences with the farmer 
respondents.  
 Results 6.2
 Response to surveys 6.2.1
From the 1,996 surveys distributed in the first survey 327 primary producers 
responded, representing 16% of those distributed. The second survey distribution of 
215 surveys was to producers who consented to further participation in this research 
i.e. a subset of the first, where 158 (74%) responded representing ~8% of the original 
1,996 surveys (Figure 6-1).  
A small number of responses to both surveys were received from foresters. In the 
first survey 20 foresters requested the survey from the IFA and responded; 13 
foresters participated and returned the second survey; the latter representing 65% of 
the first survey forester respondents. Of the total respondents, foresters only 
comprised 20/327 (6%) and 13/158 (8%) of the first and second sets of respondents 
respectively shows the extent of forestry and agriculture in Australia. The first survey 
was distributed to 1996 or 5% of all primary producers 18 in NSW (1,996 being 
18 ‘all primary producers’, for ease of writing, includes the 20 participating foresters in the first survey and the 
13 in the second; their removal sees minimal change to the percentage as a representation of the total. 
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producers who chose to list their name in the Yellow Pages) and the 327 respondents 
represent 0.8% of all farmers in the State.   
 
 
 
Figure 6-1  Distribution and responses to both surveys 
 
The foresters participating in the two surveys were dominated by land managers 
from within the survey area. There were 4 respondents who lived and worked in 
other regions, but as the surveys addressed general attitudes it was found that 
including or excluding this group did not affect the results. Consequently they were 
left in the database used for analyses. 
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Table 6-1 Agricultural and forestry production and management details 
Number Agricultural and forestry production and management details Source 
147,000,000 Ha of forests in Australia including ~1 820 000ha of plantations (BRS 2008) 
409,026,000 Ha of farms in Australia (ABS 2012b) 
135,447 Farms in Australia (ABS 2012b) 
120,806 Australian farms dedicated solely for agricultural production (ABS 2012b) 
38,561 NSW farms dedicated solely for agricultural production (ABS 2012b) 
11,340 Primary producers within the 29 survey area Local Government Area (DLG 2009) 
1,996 Primary producers in Bathurst and Dubbo Telephone Districts Yellow Pages  
1,350 Institute of Foresters of Australia members (approx.) (IFA 2012) 
27 Foresters working within forests of the study area (approx.) 19 
307 Farmers responded to 1st survey Returned 
surveys 
20 Foresters responded to 1st survey (7 within the study area and 13 
Others) 
Returned 
surveys 
145 Farmers responded to 2nd survey Returned 
surveys 
13 Foresters responded to 2nd survey (5 within the study area and 8 
Others) 
Returned 
surveys 
4 Completed survey received in the 1st survey from outside NSW -  
they were all foresters 
Returned 
surveys 
 
 Geographic data  6.2.2
6.2.2.1 Primary producers property size (ha) 
Respondents were asked to provide property sizes in hectares and these were initially 
analysed on a continuous scale. The property sizes were also aggregated into one of 
the eight size classes that indicated the scale of operation and the number of holdings 
in each group. For the largest of holdings, differentiation was made between those 
agricultural properties in excess of 10,000ha and similar or larger tracts of land that 
were either forest or public lands.  
19 Wasow, J. Forests NSW, email 28th November 2012, pers. comm 
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As shown in figure 6-2, the greatest number of agricultural areas was 501-1,500ha 
with 90 (28%) in the 1st survey and 47 (30 %) in the 2nd survey, closely followed by 
1,501-5,000ha with 87 (27%) responses in the 1st survey and 36 (23%) in the 2nd 
survey. 
In the first survey agricultural lands totalled 1.3 million ha, forested lands 5.2 million 
ha with a total of 6.5 million ha reported by respondents. In the second survey 
agricultural lands totalled 0.7 million ha, forested lands 0.7 million ha, with a total of 
1.4 million ha.  
The land areas managed by foresters in the first survey ranged from 160-2,600,000 
million ha and in the second from 160-300,000ha. Agricultural land ranged from 4 to 
78,000ha in the first survey and from 16-109,000ha in the second survey.  
In the first survey the 20 foresters, 6% of all respondents, managed 75% of all land 
identified by primary producers, while in the second the 13 foresters, 8% of the total 
shared the management of the 50% of the land – 0.7million ha each. 
 
Figure 6-2 Property size numbers within each grouping 
 n=327 first survey, n=158 second survey 
(Property size data not supplied:  11, first survey; 8, second survey) 
The range and extent of the property sizes recorded and the respective role of the 
land managers display a similar trend in both surveys (Figure 6-3). One of the major 
changes was the absence from the second survey of the three biggest forest areas 
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which had been recorded in the first; these three forest areas encompassed in excess 
of 3.5million ha.  
 
  
 
Figure 6-3 Property size (ha) and management role 
 
6.2.2.2 Primary producers within Local Government area (LGA) 
Respondents in the 1st Survey came from 29 Local Government Areas (LGAs) in 
NSW. As a means of consolidation, these LGAs were aggregated into five groups; 
four weather forecast districts and Other.  
Several respondents were located in the Unincorporated Area situated in the far 
north-west of NSW and not represented by local government. This area is west of 
Bourke and north of Broken Hill (Figure 4-2). This Unincorporated Area is sparsely 
settled, consisting of a few relatively large grazing holdings. The geographical area 
comprises the following LGAs (refer also to Figure 4-3 and Figure 4-4):  
Central West Slopes and Plains-North: Bogan, Coonamble, Dubbo, 
Gilgandra, Narromine, Warren, Warrumbungle, Wellington  
Central West Slopes and Plains-South and South West Slopes: Bland, 
Boorowa, Cabonne, Cowra Forbes, Hardin, Lachlan, Parkes, Weddin, 
Young 
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Central Tablelands: Bathurst Regional, Blayney, City of Lithgow, Mid West 
Regional, Oberon, Orange City 
Upper Western: Bourke, Brewarrina, Cobar, Walgett, and the 
Unincorporated Area 
Other: Other NSW and interstate LGAs  
6.2.2.3 Primary producers within CMAs 
For state government environmental management purposes, the state of New South 
Wales is divided into catchment management areas (CMAs). Respondents were 
asked to identify the CMA in which their property was located, and these are 
summarised in Table 6-2.  
Table 6-2: Number of respondents within Catchment Management Authority areas 
CMA’s Central West  Lachlan Western Other 
1st survey 171 76 42 22 
2nd survey 78 39 24 16 
 
n=327 first survey, n=158 second survey  
(CMA data not supplied: 16, first survey; 1, second survey) 
 
With approximately half of all respondents located within the Central West CMA 
(Table 6-2), there was an evident contrast in response numbers between the drier 
western parts of the survey area compared with those of the Central Tablelands and 
the western slopes of the Great Diving Range in the eastern extremities of the survey 
area (Figure 4-2) reflecting population density and property size.  The property sizes 
within and between the CMA’s area in the first survey were reflected in the second 
survey (Figure 6-4). 
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In the first survey 6 properties, >50,000ha in the 
Central West CMA were forest or public land, and 
in Other, the largest 11 properties >10,000ha were 
forest or public land. The 10 largest agricultural 
properties (>25,000ha) were in the Western CMA. 
There were no forests or public land in the Lachlan 
or Western CMAs. 
 
In the second survey 2 properties, >50,000ha in 
the Central West CMA were forest or public 
land, and in Other, the largest 6 properties 
>25,000ha were forest or public land. The 6 
largest agricultural properties (>25,000ha) were 
in the Western CMA. There were no forests or 
public land in the Lachlan or Western CMAs. 
 
Figure 6-4 Property sizes (ha) within CMA’s area in both surveys 
N=327 first survey, 158 second survey 
 (Property size data not supplied: 11, first survey; 5, second survey) 
 
 Demographic and personal data 6.2.3
6.2.3.1 Primary producers management roles and gender 
Respondents were asked to identify themselves as either having a direct role in 
primary production management (i.e. as a principal decision maker for the property), 
an indirect role in primary production (i.e. they were a secondary decision maker 
such as a spouse or partner), or were a forester (i.e. engaged in forest management 
and identified as a member of the IFA).  
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As illustrated in Figure 6-5, 230 producers in the first survey, 74% of whom were 
male, identified themselves as direct managers. One hundred and seventeen (117) 
producers in the second survey, 71% of whom were male, identified themselves as 
direct managers.  There were 33 forester respondents, one of whom was female.   
 
 
Figure 6-5 Respondent management role and gender 
n=327 first survey, n=158 second survey 
 
Figure 6-6 Gender representation by property size (ha) 
n=327 first survey, n=158 second survey 
 (Property size data not supplied: 11, first survey; 8, second survey; 
 Gender data not supplied: 1, first survey) 
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Females were represented across all property size groups in the first survey, though 
not in the second survey, with their highest representation being in the 501-1,500ha 
group with 3%, (Figure 6-6). Female representation in LGA, Figure 6-7 and CMA, 
Figure 6-8, ranged from 1-7%, the latter being with the Central West CMA; only 1% 
female presence was recorded in CMA areas outside the major three featuring in this 
survey (Figure 6-8). Males were consistently represented within the major three 
CMAs between the first and second surveys, and similarly for LGA. 
 
Figure 6-7 Gender representation in Local Government area geographical groupings 
n=327 first survey, n=158 second survey 
 (LGA data not supplied: 7, first survey; Gender data not supplied: 1, second survey) 
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 Figure 6-8 Gender representation in Catchment Management Authority areas 
n=327 first survey, 158 second survey 
 (CMA data not supplied: 16, first survey; 1, second survey; 
 Gender data not supplied: 1, first survey) 
6.2.3.2 Primary producers age 
In the first survey only 19 respondents (6%) were under 34, with 4 (3%) in the 
second survey, compared to 189 (58%) participants aged over 55 years in the 1st 
survey and 102 (65%) in the 2nd survey. The 55-64 year age group comprised nearly 
a third of all respondents (32% in the 1st survey and 30% in the 2nd survey).  
 
Figure 6-9 Age group by survey and gender 
n=327 first survey, 158 second survey 
(Age data not supplied:  3, first survey; 2, second survey) 
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Female participants were most likely to be in the 45-54 age group in the first survey 
(13 respondents) and in the 55-64 age group of the second survey (5 respondents) 
(Figure 6-9). 
 
Figure 6-10 Age and role groupings 
n=327 first survey, 158 second survey 
 (Age data not supplied:  2, first survey; 2, second survey) 
 
The age group 55-64 years had the highest representation in a direct management 
role with 26% and 28% respectively for the two surveys, with the age group above 
(65-74) and below (45-54) being the next most represented group in the direct role 
(Figure 6-10). 
Female age followed a similar trend to that of their male counterparts, where 
approximately 30% of all female respondents were involved in primary production 
management past 65. Female foresters had low representation, which was attributed 
to the relatively low level of participation of IFA members in this study. 
6.2.3.3 Primary producers’ industry experience 
Only 7% of respondents in the 1st survey and 6% in the 2nd survey had 15 years or 
less of experience in primary production, while 65% in the 1st survey and 70% in the 
2nd survey had greater than 30 years’ experience (Figure 6-11). This aligns with the 
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higher median age of respondents, where it may be assumed that experience comes 
with age. 
  
 
Figure 6-11 Primary producer management role and years of experience 
n=327 first survey, 158 second survey 
 (Experience data not supplied:  6, first survey; 5, second survey) 
6.2.3.4 Primary producers’ educational level 
Most respondents had attained year 11 or ‘higher’ qualification; 71% in the 1st survey 
and 77% in the 2nd survey, Figure 6-12. Of these respondents, 24% in the 1st survey 
and 30% in the 2nd survey attained university qualifications. Overall, 52% of 
producers in the first survey and 59% in the second survey had done technical or 
university studies after leaving school.  
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 Figure 6-12 Primary producer educational levels 
n=327 first survey, 158 second survey 
(Education data not supplied:  3, first survey; 2, second survey) 
The removal of the 20 trained foresters from the university/higher degree group 
reduced the percentage of graduates from 24% to 19% in the first survey, and the 13 
in the second survey from 30% to 23%. Respondents with less than year 8 
educational attainments accounted for only 7% of producers in the 1st survey and 4% 
in the 2nd survey. The technical group had a 1% increased representation in the 
second survey and the university/higher degree group a 6% increase.  
6.2.3.5 Primary producers’ perceived adequacy of training 
Participants were asked in the first survey if they felt that they were adequately 
trained for their current role in rural management; 261 (80%) of producers 
considered they were, 3 (1%) were unsure, 14 (4%) stated they were adequately 
trained but could always ‘learn or do more’, and 38 (12%) considered they were not; 
there were 11 (3%) missing responses. Respondents were also asked what additional 
training they believed they should do, where additional education in ‘best or 
sustainable practice’ was most frequently identified with 9 responses (Figure 6-13).  
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 Figure 6-13 Primary producer additional training ‘needs’ 
Producers with the highest frequency of responding ‘yes’ to being adequately trained 
were in a direct role (68%), male (75%), technically qualified (25%), aged 55-64 
(26%), with 31-45 (31%) years’ experience and managing property of 501-1500 ha 
(24%).  
6.2.3.6 Primary producers’ regularity in seeking advice on farming and rural matters 
Participants were asked about the frequency that they sought external advice in their 
day to day farm management; 125 (38%) occasionally sought advice and 142 (43%) 
sought frequent advice (Figure 6-14). In excess of 90% of producers sought advice 
from an outside source in the management of their land at some time. Producers with 
the highest occurrence of frequently seeking advice were typically male (40%), 
managing 501-1500 ha (14%) and 1501-5000 ha (14%) properties, technically (15%) 
and university qualified (14%), aged 55-64 (13%) and 45-54 (12%), with experience 
of 31-45 (15%) and 15-30 (14%) years. 
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 Figure 6-14 Primary producer regularity of seeking farming advice 
n=327 first survey 
(Seeking advice data not supplied: 11, first survey) 
 
6.2.3.7 Primary producers’ source of daily update on technical matters 
When asked where they sourced information relating to farming and rural matters, 
primary producers identified their first choice as radio 111 (34%); papers were the 
next most popular first choice 74 (23%), followed by journals which were the first 
choice of 30 (9%). When all respondent choices were totalled, the most popular 
within the 5 most chosen were papers (237), radio (217) and then journals (157) 
(Figure 6-15).  
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 Figure 6-15 Primary producer first five choices for sourcing technical information 
n=327 first survey 
(Daily choice data not supplied: 18, first survey) 
94 
6.2.3.8 Primary producers’ community involvement 
Survey participants were asked about their level of community involvement (Figure 
6-16). Local community and producer groups were the categories most supported by 
producers, with approximately 13% involved. Between 50% and 70% of producers 
had either ‘a little’ or ‘no’ involvement in any form of identified groups or programs.  
 
Figure 6-16 Primary producer community involvement 
n=327 first survey 
(Community involvement data not supplied: 5, first survey) 
 
 Business Data 6.2.4
6.2.4.1 Primary producers agricultural enterprises 
Respondents were asked to estimate the percentage of income they derived from any 
form of production nominated in the survey. Figure 6-17 shows those industries most 
commonly identified in the 1st survey and Figure 6-18, the 2nd survey. Sheep and 
wool were listed separately to identify which was the greater source of revenue. 
The most common enterprise types were beef, sheep and wool, and grain production. 
Most producers relied on mixed farming. A total of 67% of producers in the 1st 
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survey and 60% of producers in the 2nd survey were involved in beef production, 
with similar total involvement of producers in sheep production. 
 
 
Figure 6-17 Agricultural income derived from various enterprises - first survey 
The figure identifies the number of producers per income group from various enterprises 
n=327 first survey 
(Agricultural income data not supplied: 16, first survey) 
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 Figure 6-18 Agricultural income derived from various enterprises - second survey 
The figure identifies the number of producers per income group from various enterprises. 
n=327 first survey 
(Agricultural income data not supplied: 16, first survey) 
The main exception to this was the 12% of producers who relied upon beef 
production for ≥75% of their income. As producers dependence on beef decreased, 
the mix of other enterprises increased.  
6.2.4.2 Primary producers’ farm income 
This survey did not request information on the absolute amount of annual income 
earned by producers or their family (e.g. spouse, children), but it did ask what 
percentage of respondent’s total income was derived from their various primary 
production activities. Sixty four percent of respondents derived greater than 90% of 
their income from their enterprises on their farms (Figure 6-19). Frequency analysis 
for the proportion of income derived from the farm identified a mean of 87%, and a 
median of 99%. 
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 Figure 6-19 Primary producer financial dependence on ‘the farm’ 
n=327 first survey 
(Financial dependence data not supplied: 16, first survey) 
 Discussion 6.3
The sample obtained in these surveys found that males had the dominant role in 
managing the land. Only 13% (first survey), 10% (second survey) of the responding 
managers were women, a much  lower figure than found in other comparatively 
recent work; for example, a participation rate of 70% males and 30% females in a 
1997 study (ABS 1997), participation rate for males at 80% and females 20% 
(Barclay 2008), 68% males and 32% females  (McGowan 2011), and 72% males and 
28% females (ABS 2012b). This is compared with the wider Australian community 
where participation by women in other occupations has risen from 37% in 1981 to 
47% in 2011 (ABS 2012b). It would appear that the role of women in agriculture has 
been relatively stable over the last twenty years (Barr 2004) but this is not reflected 
in the number of women participating in the current study. This discrepancy could be 
real or it could reflect some of the dynamics in managing modern farms. With so 
many women working off-farm, they may not have had the time or inclination to 
complete a survey; they may be less involved in hands-on land management and 
therefore less likely to complete the survey on land management.  It is known that 
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many women are now the ones who keep a farm office in order and exert an 
important managerial role through this. If the surveys had been more about farm 
finance and office-bound issues it may have been that more women would have 
exercised their managerial roles and completed the surveys. 
In 1986 the greatest number of Australian farmers were in the 35-39 and 40-44 age 
brackets at ~31,000 apiece, however in 2001 the greatest number was in the 50-54 
age bracket at ~26,000, or ~19% of the ~140,000 farmers in Australia (Barr 2004, 
p.82), depicting a fall in the number of farmers in the most populated age group and 
an advance of 15 years in the most represented group. The result of Barr’s (2004) 
study shows that in 1986 the number of farmers was higher in all age brackets than 
the 2001 level, until age 65-69 and above; in 2006 the median age of the 40,836 
farmers in NSW was 53 (ABS 2006b, p.2). The majority of respondents averaged 
between the two surveys identified themselves in the 55-64 (31%) age group with the 
adjoining 45-54 (21%) and 65-74 (21%) gaining the same representation.  
The respondents to this survey portray similar age statistics to those published by the 
Australian Bureau of Statistics (ABS), which most recently found that ‘the median 
age of farmers has increased marginally from 51 years in 2001 to 52 years of age in 
2006. However, more importantly, the proportion of farmers older than 65 years of 
age increased from 15% in 2001 to 18% in 2006 and the proportion of farmers under 
35 years of age has decreased from 12% in 2001 to 10% in 2006’ (ABS 2006b, p.2). 
In 2011 ‘nearly a quarter (23%) of farmers were aged 65 years or more, compared 
with just 3% of other workers’ (ABS 2012b p.3). The results support the existing 
evidence of an aging farming population (ABS 2006a, Barr 2009, p.33). The level of 
experience implies that respondents hold a significant body of knowledge and 
suggests a long held commitment of farmers to the industry.  However, it does not 
imply any particular level of environmental awareness and understanding... 
In the Australian population, those with a Bachelor Degree or Higher qualification, 
approximates 30% (ABS 2006b, p.3), and ‘over the three decades to 2011 …the 
proportion of Australian farmers with non-school qualifications more than doubled 
from 15% to 38%. The proportion of farmers with a certificate-level qualification 
doubled over this period, while the proportion of with a bachelor degree or above 
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increased six-fold’ (ABS 2012b, p.5). The ABS identified farmers with a Bachelor 
Degree or higher qualification, averaged over all age brackets, to be 24% (ABS 
2006b, p.3), similar to this study’s results of 24% in the 1st survey and 30% in the 2nd.  
A consequence of a better-educated workforce among those on the land could be the 
way in which they sourced information. Like Oliver et al. (2009, p.32) found 
approximately three quarters of farmers preferred to seek initial advice on livestock 
and grain matters from other farmers/family/friends, then from the media and 
agribusiness agents (i.e. rural suppliers). Of particular note was the use of technical 
journals, which ranked higher than in other studies.  
Farming families are ‘typically known for having a greater sense of connectedness to 
their local community than many others’ doing voluntary works, ‘39% compared 
with 19% in other families’ (ABS 2012b, p.6). This appears to be reflected in the 
survey results that identify community and producer groups as being strongly 
supported by primary producers. Nearly 60% of producers had some involvement 
with environmental groups (including Landcare), compared with approximately 45% 
in another study (Barclay 2008, p.2). In the present study 77% of producers had some 
association with community groups compared with approximately 44% recorded 
elsewhere (Barclay 2008, p.2). Involvement in producer groups is warranted if 
producers want to establish or maintain their perspective within the wider community 
on issues important to them. 
Departmental programs received only modest support, which may have been due to 
the availability of publicity surrounding the particular programs. Producers were not 
asked about their ease of access to any ‘departmental conservation’ programs.  
The data identifies involvement, but not necessarily time commitment i.e. 
government programs and field days might only be applicable several times a year, 
whereas producer, community and environmental interests might involve monthly 
meetings  a number of hours in length. It is possible that many producers find the 
time commitment and cost required by community involvement is too great, rather 
than indicating a lack of interest per se. Some attendance/involvement relies heavily 
on the promotion of a particular ‘event’, via newspapers, radio or pamphlet drop, 
advising the community on what is coming up. Equally, this data does not identify a 
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motive for involvement, i.e. to acquire industry knowledge, or a desire to help the 
community. Further research in this area would be beneficial in providing greater 
understanding of producer preferences towards the community.   
Between 1986 and 2001 the number of farming families in Australia fell from 
~140,000 to ~120,000 (ABS 2006a). From 1960 to 2000 the average size of 
Australian farms rose from ~2,800ha to ~4,100ha (Hooper et al. 2002, p.1) as 
farmers attempted to increase the productivity of their farming enterprise. The 
change in population and property size has led to a higher rate of return for producers 
due to economies of scale (ABS 2003). This period of growth in property size has 
been strongly associated with a period of increasing farmer age (Barr 2004), with the 
larger properties being generally more profitable than the smaller, again primarily 
through economies of scale (Hooper et al. 2002). In comparison, the physical size of 
Australian farms over the last 20 years has increased from 2,720ha to 3,340ha or by 
23% (Productivity Commission 2005, p.34). However, there has also been an 
increase in the number of smaller farmers, with approximately one third of farms 
comprised <500ha in 2013 (ABS 2012b p.2). The majority of properties fall within 
these limits, with ~50% fitting into the 500 – 5,000ha range. However, a smaller 
proportion of properties ( 63 (19%) of properties were <500ha) and excluding 17 
‘forests’, a higher proportion of larger properties (88 (27%) of properties) exceeding 
the 3,340ha farm average (Productivity Commission 2005) were identified. This can 
be explained by the extremely large properties west of Bourke included in the 
sample, and also the smaller horticultural properties in the Central West.  
Of the 208 producers deriving greater than 90% of their income from primary 
production, 91-100% might be assumed to include a significant proportion of the 
foresters; their removal reduces the producer dependency of 91-100% income 
derived from the farm from 64 to 57%. This supports results of earlier research by 
the Productivity Commission which determined that off-farm income was becoming 
more important for the family farm, with the proportion of farm families relying on 
the additional revenue rising from 30-45% between 1990 and 2005 (Productivity 
Commission 2005). The ABS (2003) and Barr (2011) concur, especially for those 
farming families with smaller enterprises.  It is not only the farmers with smaller 
enterprises who may always have had off farm income, it is the middle and larger 
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size properties who can no longer derive sufficient income from primary production 
to stay afloat. Such income, whether it comes from working off-farm or from off-
farm investments, may be a necessity for economic viability, or indicate a personal 
need to maintain a professional or trade ‘expertise’.  
Half of all respondents were within the Central West CMA; 49% in the 1st survey 
and 52% in the 2nd survey, and the majority of the Central West CMA was within the 
survey area. Catchment based primary producers would represent physical 
‘extremes’ in rainfall, altitude and property size, in turn extending the range of 
enterprises undertaken with a larger region. In both surveys approximately 33% of 
respondents represented LGAs in the Central West Slopes and Plains and the South 
West Slopes areas; the major central portion of the study area. The LGAs were 
aggregated into geographic areas as they were considered to represent land use and 
production enterprises more effectively than being placed solely within the larger 
CMAs. 
Respondents were asked to describe in percentage terms the amount of income 
derived from various enterprises within their business, with the results showing 
strong representation from the wool, sheep, grain and cattle industries, which 
compares favourably with published industry data (ABARES 2011; NFF 2012). 
Sheep and wool were separated as options in the survey as a means of identifying the 
income difference between lamb/mutton and fibre; in both surveys sheep recorded 6-
10% more income than wool. The agricultural enterprises in the first and second 
survey indicate a mix of farming operations with ~25% of producers deriving ≥75% 
of their income from a single production group.  
The demographic, geographic and business data supplied by managers from many 
agricultural pursuits described, have provided a rich picture of responding primary 
producers throughout central and western NSW. With the exception of the 
representation of females (McGowan 2011) in this research, other attributes (role, 
age, education, experience, property size, business characteristics) are consistent with 
published data on primary producers in NSW and Australia (ABS 2012b; Barclay 
2008; Barr 2004; Hooper et al. 2002; Oliver et al. 2009; Productivity Commission, 
2005).  Further research is required to resolve the nature of female involvement 
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(McGowan 2011) in agriculture, i.e. level of workforce participation versus those in 
a management role. 
As a means of identifying primary producer attitudes to a range of agricultural and 
environmental issues described elsewhere in this research, a representative group 
needed to be established; the objective of this chapter was to establish such 
representation. This has been achieved through the collection of ‘demographic’ data 
from a wide cross section of primary producers from a large portion of central and 
western NSW. The database is considered unbiased in its formation, and the 
population sufficient to produce meaningful results, notwithstanding the modest 
response rate achieved. Considering the relationships between the demographic data 
and the farmer attitudes identified in the surveys is the focus of the next chapter.  
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7 Primary producers and their personality dispositions 
 Introduction 7.1
As outlined in chapter 3, the concept of personality traits may be as old as antiquity 
itself, but methods of assessing personality have become increasingly sophisticated 
over time especially in recent decades with the advent of the five factor assessment 
(neuroticism, extraversion, openness, conscientiousness, agreeableness) (Costa and 
McCrae 1992;  Goldberg 1992; John et al. 1991) and use of self-assessment of 
personality traits. In Australia and overseas a number of studies of rural communities 
have included some form of personality assessment (Austin et al. 1998a; Austin et al. 
1998b; Crase and Maybery 2003; Robinson et al. 2003; Shrapnel and Davie 2001) 
which seek to link personality to a diverse range of decision making processes, 
including the attitudes of farmers. (Ajzen 2002; Pannell et al. 2006; Willock et al. 
1999a; Willock et al. 1999b) This study incorporates an exploratory study of the 
relationships between attitudes and land management, the results of which are 
described and discussed in this chapter.  
 Methods 7.2
 Survey instrument  7.2.1
The Big Five Inventory (BFI) paper (John et al. 1991) and associated scales were not 
published, and it has not been possible to obtain a copy, despite much assistance 
from libraries. But several papers have used the BFI since then. These papers have 
been used as the basis of the work presented here. The objectives for the BFI can be 
summarised as: ‘(the) 44-item BFI was developed to represent the prototype 
definitions developed through expert ratings and subsequent factor analytic 
verification in observer personality ratings. The goal was to create a brief inventory 
that would allow efficient and flexible assessment of the five dimensions when there 
is no need for more differentiated measurement of individual facets’ (John and 
Srivastava 1999, p.114).  
The BFI was used in two surveys for personality assessment.  In the first survey 
primary producers were asked to respond to items in relation to themselves - the 
person, and in the second survey (sent to a subset of the first survey group), in 
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relation to their work - the situation. The assessment of personality traits is based on 
Principal Component analysis and the identification of influential items in the 
Regression Tree Analysis. In the survey questionnaires the responses were recorded 
on a five point Likert Scale; the scale ranged from disagree strongly’ to ‘agree 
strongly’. 
 Survey distribution 7.2.2
Questionnaires were distributed to 1996 primary producers throughout central and 
western NSW. In the first survey responses were received from 327, of whom 213 
consented to further participate in this research. In the second survey 158 responses 
were received from the 213 distributed. 
 Data analysis 7.3
On receipt of the completed questionnaires, all data were manually entered into SPSS 
(IBM-SPSS 2011), where they were verified and descriptively analysed to determine 
the number of responses and mean values. Personality items from the two surveys 
were analysed in stages; Principal Component utilising  SPSS (V.20.0) (IBM 2011), 
Multiple Regression utilising GenStat (V.14.1) (VSN International 2012), Two-
sample t-test utilising GenStat (V.14.1) (VSN International 2012), and Regression 
Trees utilising SYSTAT (V13) (SYSTAT Software 2012), analysis to identify 
patterns in the responses. Additional correlation analyses were done in GenStat. 
In Principal Component (PC) analysis the 44 BFI items were analysed in SPSS 
(Principal Component, Eigenvalues >1, no specified Number of Factors, and 
Varimax Rotation). Item means were generated in SPSS for each of the BFI factors 
for both surveys, and using GenStat these variables were analysed with a Two-
sample t-test, to test for equality of sample variance.  
Regression tree analysis in SYSTAT was used on each PC and the BFI items. The 
variance explained by regression trees was calculated as the Proportional Reduction 
in Error (PRE), which is equivalent to an R2. Regression trees were constrained to 
only include variables that explained >5% of the total variance and had at least 5 
observations in a ‘cell’. This conservative approach was taken to identify the more 
important questions underlying the overall response captured in a PC and hence 
better characterise the respondents.  
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 First survey principal component analysis 7.3.1
With 327 responses and 44 personality items, the ratio of respondents to items was 
7.4:1, which is considered adequate (Pallant 2001). Analysis of the 44 attitudinal 
statements from the first survey produced 10 Principal Components (PC) with 
Eigenvalues >1, explaining 61% of the total variance. The first 5 components had 
Eigenvalues ≥1.5 and explained ≥40% (Table 7-1) of the total variance. For the 44 
items, PCs1-10, an inspection of the correlation matrix revealed the presence of 
many coefficients ≥0.30. The Kaiser-Meyer-Oklin value was 0.82, exceeding the 
recommended value of 0.60 (Kaiser 1974) 20  and Bartlett’s Test of Sphericity 
(Bartlett 1954)21 reached significance (P<0.001) (Table 7-2). 
Table 7-1 Initial eigenvalues - first survey PCs 
Component 
Initial Eigenvalues 
Total % of Variance 
Cumulative 
% 
1 8.10 18.4 18.4 
2 3.60 8.2 26.6 
3 3.23 7.3 33.99 
4 2.61 5.9 39.9 
5 2.17 4.9 44.89 
 
Table 7-2 KMO and Bartlett's Test - first survey PCs 
Kaiser-Meyer-Olkin Measure of 
Sampling Adequacy. 0.843 
 Approx. Chi-Square 4952 
Bartlett's Test 
of Sphericity  df 946 
 Probability <0.001 
20 The KMO statistic is a summary of how small the partial correlations are, relative to the original 
(zero-order) correlations. 
21 Bartlett's test of sphericity is used in factor analysis to determine whether the correlations between 
the variables, examined simultaneously, do not differ significantly from zero. 
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 Second survey principal component analysis 7.3.2
With 158 responses and 44 personality items, the ratio of respondents to items was 
3.6 to 1, which is lower than the preferred minimum 5:1 ratio (Pallant 2001) but 
considered workable in this case as not all the items had a significant influence on 
the PCs. Analysis of the 44 attitudinal statements from the first survey produced 13 
Principal Components (PCs) with Eigenvalues >1, explaining 60% of the total 
variance. The first 5 components explained ≥40% (Table 7-3) of the total variance. 
For the 44 statements, PCs1-13, an inspection of the correlation matrix revealed the 
presence of many coefficients ≥0.30. The Kaiser-Meyer-Oklin value was 0.82, 
exceeding the recommended value of 0.60 (Kaiser 1974) and Bartlett’s Test of 
Sphericity (Bartlett 1954) reached significance (P<0.001) (Table 7-4). 
Table 7-3 Initial eigenvalues - second survey PCs 
The complete Total Variance Explained table is attached in Appendix G. 
Component 
Initial Eigenvalues 
Total % of Variance 
Cumulative 
% 
1 7.85 17.8 17.8 
2 3.68 8.4 26.2 
3 3.00 6.8 33.0 
4 2.63 6.0 39.0 
5 2.04 4.6 43.6 
 
Table 7-4 KMO and Bartlett's Test - second survey PCs 
Kaiser-Meyer-Olkin 
Measure of Sampling 
Adequacy. 
  0.738 
   
Approx. 
Chi-Square 2685.7 
Bartlett's Test of Sphericity 
 df 946 
  Probability Sig. <0.001 
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 Data presentation 7.3.3
The data from each item in the BFI are presented in Tables 7-5 to 7-24, showing, 
from left, the Likert mean (Lx̅), scale response numbers, missing data, PC loading 
and in the right hand column a letter representing the items’ original BFI factors. 
Responses with low means approximating 1 indicate ‘strong’ disagreement, while 
high means approximating 5 indicate ‘strong’ agreement to the item/statement; a 
mean of 3 is neutral. Some items within the BFI were negatively worded; these items 
are acknowledged with the letter R adjacent to the item number and were recoded so 
the scale would represent a positive response, in order to make it easier to compare 
the scores of PCs.  The original response details appear in the Tables and the Likert 
mean is based on the original scores. The reversal of scores for analyses needs to be 
kept in mind when viewing the summaries of principal component, and regression 
tree analyses. The recoding was an essential part of the principal component analysis 
so that sentiments were scaled similarly for all items. 
Note: For the first survey components there are 300 valid responses in the regression 
tree analysis. The questionnaires contained numerous items, which are identified as 
questions (Q) in the regression tree diagram; the numbers are the same as per the 
items in the Tables. All item numbers in the text are preceded by an ‘I’ (item) and by 
either a 1 or 2, representing either the 1st or 2nd survey; this is followed by a full stop, 
the item number and then an R if the data were reversed for analyses i.e.  I1.93R tends 
to be disorganised. 
 Results first survey - PCP1 The person 7.4
 PCP1.1 The person - conscientiousness  7.4.1
Conscientiousness (C) ‘assesses the individual’s degree of organisation, persistence 
and motivation in goal-directed behaviour: Contrasts dependable, fastidious people 
with those who are lackadaisical and sloppy’ (Pervin and John 2001, p.257) (Table 
3-2). The PCP1 analysis identified conscientiousness as the first and most important 
principal component in the first survey, explaining 18% of the total variance (Table 
7-1); the items and means are detailed in Table 7-5.The items used to define this 
factor, and which were shown to be significant in the regression tree analyses are 
identified in bold. Other items for which there was strong agreement were: I1.88 is a 
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reliable worker (mean 4.58); I1.78 does a thorough job and I1.103 perseveres until 
the task is finished (means 4.28); though these were too skewed to have major 
influential effects on PCP1.1, whereas the item with lowest mean (1.70) / level of 
agreement I1.93R tends to be lazy was an important influence on PCP1.1 as the 
responses were more widely spread.  
Table 7-5 PCP1.1 The person - conscientiousness items 
The BFI Factor responses identified as per the original design 
Likert responses22 x̅ Ds Dl N Al As Missing Data 
PC 
Loading 
BFI  
Factor 
I1.93R Tends to be 
disorganised 2.40 97 83 58 64 12 13 0.716 C 
I1.98R Tends to be lazy 1.70 183 71 39 14 7 13 0.684 C 
I1.83R Can be somewhat 
careless  2.31 102 91 56 51 14 13 0.674 C 
I1.118R Is easily distracted 2.51 78 83 81 58 14 13 0.631 C 
I1.108 Does everything 
efficiently 3.68 7 29 82 137 59 13 0.622 C 
I1.78 Does a thorough job 4.28 3 8 29 134 141 12 0.620 C 
I1.88 Is a reliable worker 4.58 3 1 12 92 207 12 0.532 C 
I1.113 Makes plans and 
follows through with them 3.97 5 15 51 156 87 13 0.530 C 
I1.103 Perseveres until the 
task is finished 4.28 3 11 32 119 150 12 0.435 C 
 
3.3 53.4 43.6 48.9 92 77 12.7 0.605 
 
A regression tree analysis of PCP1.1 conscientiousness-person, identified items 
I1.98R, I1.93R and I1.108 (Figure 7-1) as the most influential on PCP1.1 (PRE 0.70). 
The most conscientious respondents were those who strongly disagreedR with I1.98R 
(n=174, 58%) that they tend to be lazy and with I1.93R (n=82, 27%) that they tend to 
be disorganised resulting in a mean value for PCP1.1 of 4.6 for this subgroup i.e. 
they regarded themselves as being the most conscientious – defined by being 
22 Likert responses; Ds = disagree strongly, Dl = disagree a little, N = neutral, Al = agree a little, and As = agree 
strongly. 
109 
                                                     
organised and not-lazy. The more variable respondents were those who disagreed to 
strongly agreedR with I1.98R (n=126, 42%) and then a subgroup of them who 
strongly agreedR with I93R (n=8, 3%) resulting in a mean PCP1.1 value of 2.3 for the 
least conscientious respondents. But when this is considered with the data in the 
table, it suggests that most respondents still had a positive attitude to their 
conscientiousness. The general mean value of ~4.0 for PCP.1 indicates that overall, 
respondents agreed with general statements that they were conscientious. For those 
who ranged from neutral to strong disagreement with I98R there was a subgroup who 
agreed with I1.108 (n=56, 19%) that one does everything efficiently, and another 
subgroup who were neutral or disagreed (n=62, 21%). In these cases the mean PCP.1 
values were 3.8 and 3.3 respectively i.e. similar to the mean responses for this item   
(Table 7-5) and just below the mean value of ~4.0 for this PC. Again this suggests 
that most respondents, even those who saw some limitations in the way they worked, 
did not think they were not conscientious.  
 
MEAN = 3.982
SD = 0.635
N = 300
Q98R < 5.00
MEAN = 3.496
SD = 0.536
N = 126
Q93R < 2.00
MEAN = 4.334
SD = 0.438
N = 174
Q93R < 5.00
MEAN = 4.059
SD = 0.357
N = 92
MEAN = 4.642
SD = 0.293
N = 82
MEAN = 2.306
SD = 0.587
N = 8
MEAN = 3.576
SD = 0.427
N = 118
Q108 < 4.00
MEAN = 3.341
SD = 0.351
N = 62
MEAN = 3.837
SD = 0.346
N = 56
 
Figure 7-1 PCP1.1 The person - conscientiousness - influential regression tree items 
 PCP1.2 / PCP1.7 The person – openness 7.4.2
Openness (O) can be defined as: ‘assesses proactive seeking and appreciation of 
experiences for its own sake; toleration for and exploration of the unfamiliar’ 
(Pervin and John 2001, p257) (Table 3-2). The second most important PCP1.2 
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identified related to the BFI scale of openness, explaining 8% of the total variance 
(Table 7-1). The items that relate to this scale and their means are detailed in Table 
7-6. The item is curious about many different things had the highest (very skewed) 
mean (4.32) and the item is ingenious, a deep thinker recorded the lowest, but still at 
an ‘agreed’ level mean (3.59).  
Table 7-6 PCP1.2 The person - openness items  
Likert responses x̅ Ds Dl N Al As Missing Data 
PC 
Loading 
BFI  
Factor 
I1.90 Is ingenious, a deep 
thinker 3.59 12 36 83 120 62 14 0.731 O 
I1.115 Likes to reflect, play with 
ideas 3.76 6 21 86 128 70 16 0.728 O 
I1.100 Is inventive 3.75 13 26 65 134 77 12 0.677 O 
I1.95 Has an active 
imagination 3.94 9 19 53 134 99 13 0.658 O 
I1.85 Is curious about many 
different things 4.32 2 8 36 111 157 13 0.633 O 
I1.80 Is original, comes up 
with new ideas 3.83 11 21 59 142 82 12 0.595 O 
 
3.86 8.83 21.8 63.7 128 91.2 13.3 0.670 
 
An additional PCP1.7 item explained a further 1.4% of the total variance and 
included the statements, considered part of openness in the BFI, that related to 
artistic interests (Table 7-7). PCP1.7 was a separate rating of openness that was 
independent of PCP1.2, which had grouped the items related to imagination, ideas, 
curiosity etc. When a regression tree analysis was done of PCP1.2 vs. all the items in 
the BFI, it contained items from both PCP1.2 and PCP1.7. This suggested that while 
the PC analysis had found two seemingly independent factors for openness, they 
were linked in some way. 
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Table 7-7 PCP1.7 The person – openness subgroup 1 
Likert responses x̅ Ds Dl N Al As Missing Data 
PC 
Loading 
BFI  
Factor 
I1.119 Is sophisticated in art, 
music, or literature 2.36 111 69 64 51 19 13 0.804 O 
I1.116R Has few artistic interests 3.05 50 68 62 85 49 13 0.733 O 
I1.105 Values artistic, 
aesthetic experiences 3.49 27 41 75 93 77 14 0.677 O 
 
2.96 62.7 59 67 76.3 48.3 13.3 0.738 
 
The regression tree analysis of PCP1.2 openness-person identified items I1.80, I1.90, 
I1.95 and I1.105 (Figure 7-2) as influential (PRE 0.57). The primary influence on 
PCP1.2 was I1.105 that one values artistic, aesthetic experiences. This divided the 
respondents into two main subgroups. Those who agreed with I1.105 (n=166, 55%) 
were then most influenced by I1.80 that one is original, comes up with new ideas, in 
strong agreement (n=55, 18%). In contrast those who were in neutral to strong 
disagreement with valuing artistic aesthetic experiences (n=134, 45%) and disagreed 
with being ingenious, a deep thinker (I1.90, n=27, 9%) had the lowest mean PCP1.2 
scores. The same major subgroup who expressed disinterest in valuing artistic 
aesthetic experiences had a sizeable subgroup within it  who did agree with being 
ingenious, a deep thinker and strongly agreed with I1.95 (n=27, 9%) that they had an 
active imagination. Others were in a less confident subgroup about their imagination 
(n=80, 27%). 
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 MEAN = 3.528
SD = 0.619
N = 300
Q105 < 4.00
MEAN = 3.155
SD = 0.517
N = 134
Q90 < 3.00
MEAN = 3.829
SD = 0.524
N = 166
Q80 < 5.00
MEAN = 3.62
SD = 0.444
N = 111
MEAN = 4.251
SD = 0.407
N = 55
MEAN = 2.578
SD = 0.426
N = 27
MEAN = 3.301
SD = 0.43
N = 107
Q95 < 5.00
MEAN = 3.165
SD = 0.353
N = 80
MEAN = 3.704
SD = 0.387
N = 27
 
 
Figure 7-2 PCP1.2 The person - openness - influential regression tree items  
 PCP1.3 The person - neuroticism  7.4.3
Neuroticism (N) ‘assesses adjustment vs. emotional instability. Identifies individuals 
prone to psychological distress, unrealistic ideas, excessive cravings or urges, and 
maladaptive coping responses’ (Pervin and John 2001, p.257) (Table 3-2). PCP1.3 
was identified as the third most important component in the first survey analysis, 
explaining 7% of the total variance among the personality items (Table 7-8). The 
items influencing PCP1.3 were those classified in the BFI as identifying neuroticism 
(Table 7-1). The item remains calm in tense situations had the highest mean (3.76 
i.e. above neutral) and the lowest item mean showing disagreement with the item 
was, is depressed, blue (1.99). 
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Table 7-8 PCP1.3 The person - neuroticism items 
Likert responses x̅ Ds Dl N Al As Missing Data 
PC 
Loading 
BFI  
Factor 
I1.94 Worries a lot 3.11 39 63 76 94 41 14 0.757 N 
I1.84R Is relaxed, handles 
stress well 3.40 24 59 60 110 62 12 0.726 N 
I1.89 Can be tense 3.25 36 49 70 120 39 13 0.691 N 
I1.109R Remains calm in tense 
situations 3.76 5 41 54 138 76 13 0.600 N 
I1.104 Can be moody 2.57 93 60 67 78 17 12 0.567 N 
I1.114 Gets nervous easily 2.53 84 81 68 60 21 13 0.564 N 
I79 Is depressed, blue 1.99 165 47 50 43 9 13 0.564 N 
 
2.95 63.7 57.1 63.6 91.9 37.9 12.9 0.639 
 
A regression tree analysis of PCP1.3 neuroticism-person identified I1.79, I1.104 and 
I1.84R Figure 7-3 as influential items (PRE 0.64). The most influential item was I79, 
that one is depressed, blue, with half the responses in strong disagreement (n=157, 
52%) and the other half (n=143, 48%) varying from disagreement to strong 
agreement. For those who disagreed that they were depressed, blue, 74 (I1.104, 25%) 
strongly disagreed that one can be moody, while 83 (28%) varied from disagreed to 
strongly agreed, though approximately half of those were neutral and only 9 (3%) 
strongly agreed. The group that varied from disagreement to strong agreement with 
I79 were next influenced by I84R , that one is relaxed, handles stress well, with 60 
(20%) disagreeing and the remainder varying from neutral to agreement (n=83, 
28%).  
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 MEAN = 2.547
SD = 0.803
N = 300
Q79 < 2.00
MEAN = 2.072
SD = 0.611
N = 157
Q104 < 2.00
MEAN = 3.069
SD = 0.65
N = 143
Q84R < 4.00
MEAN = 1.628
SD = 0.409
N = 74
MEAN = 2.468
SD = 0.475
N = 83
MEAN = 2.747
SD = 0.507
N = 83
MEAN = 3.515
SD = 0.559
N = 60
 
Figure 7-3 PCP1.3 The person - neuroticism - regression tree influential items 
 
 PCP1.4 / PVP1.6 / PCP1.9 The person – agreeableness 7.4.4
Agreeableness (A) ‘assesses the quality of one’s interpersonal orientation along a 
continuum from compassion to antagonism in thoughts, feelings, and actions’ 
(Pervin and John 2001, p.257) (Table 3-2). PCP1.4 identified agreeableness as the 
fourth component explaining 6% (Table 7-1) of the variance; the items and means 
are detailed in Table 7-9. The item is generally trusting had the highest mean (4.23) 
and starts quarrels with others received the lowest mean (1.54) i.e. the range in mean 
values was close to ‘agreement’ and there were few respondents who had any 
disagreement with notions of ‘agreeableness’. Those disagreements were more 
concerned with a forgiving nature. 
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Table 7-9 PCP1.4 The person – agreeableness items 
Likert responses x̅ Ds Dl N Al As Missing Data 
PC 
Loading 
BFI  
Factor 
I1.92 Has a forgiving nature 3.84 14 27 52 123 98 13 0.673 A 
I1.107 Is considerate and 
kind to almost everyone 4.10 4 11 51 133 116 12 0.671 A 
I1.82 Is helpful and unselfish 
with others 4.14 3 3 44 161 104 12 0.621 A 
I1.97 Is generally trusting 4.23 5 15 25 126 144 12 0.616 A 
 
4.08 6.5 14 43 136 116 12.3 0.645 
 
There were another two PCs that grouped other items for agreeableness. PCP1.4 
tends to have items about the positive perceptions of self in relation to others. 
PCP1.6 (5% of total variance) is more about the items that characterise negative 
attitudes to others and PCP1.9 (3% of total variance) is about attitudes to cooperation 
with others. 
 
Table 7-10 PCP1.6 The person - agreeableness subgroup 1 
Likert responses x̅ Ds Dl N Al As Missing Data 
PC 
Loading 
BFI  
Factor 
I1.112R Is sometimes rude to 
others 2.14 136 64 57 45 11 14 0.742 A 
I1.77R Tends to find fault with 
people 2.26 111 87 58 43 16 12 0.669 A 
I1.102R Can be cold and aloof 2.56 79 73 83 65 14 13 0.587 A 
I1.87R Starts quarrels with 
others 1.54 216 54 25 11 8 13 0.436 A 
 
2.13 135.5 70 55.8 41 12 13 0.609 
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Table 7-11 PCP1.9 The person – agreeableness subgroup 2 
Likert responses x̅ Ds Dl N Al As Missing Data 
PC 
Loading 
BFI  
Factor 
I1.99R Is emotionally stable, not 
easily upset 3.89 8 35 49 114 109 12 
-
0.58423 N 
I1.117 Likes to cooperate with 
others 4.23 1 6 34 150 122 14 0.478 A 
 
4.06 5 21 41.5 132 116 13 -0.053 
 
A regression tree analysis of PCP1.4 for agreeableness-person scores identified items 
I1.112R, I1.107, I1.117 and I1.77R Figure 7-4 as influential (PRE 0.63) i.e. items 
from all three PC subgroups for agreeableness. I112R that one is sometimes rude to 
others, was the most influential with a small majority in the range from ‘agreement 
to less disagreementR’ (n=168, 56%) then splitting on I1.107 that they are 
considerate and kind to almost everyone between a small group who disagreed 
(n=14, 5%) and the majority (n=154, 51%) who were neutral or agreed. For this latter 
group the next most important influence on the regression tree was I1.77R that they 
tended to find fault with people, between those who ‘disagreedR’ (n=55, 18%) and a 
larger group who were neutral or ‘disagreedR’ (n=99, 33%). For those who ‘strongly 
disagreedR’ with I1.112 (n=132, 44%) the larger subgroup (n=75, 25%) comprised 
those who strongly agreed that one likes to cooperate with others, while a slightly 
smaller group varied from agreement to strong disagreement (n=57, 19%).  
23 This item were left as per the original as it was not very significant, but should have been reversed 
for uniformity 
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 MEAN = 4.005
SD = 0.596
N = 300
Q112R < 5.00
MEAN = 3.677
SD = 0.508
N = 168
Q107 < 3.00
MEAN = 4.423
SD = 0.41
N = 132
Q117 < 5.00
MEAN = 2.754
SD = 0.699
N = 14
MEAN = 3.76
SD = 0.393
N = 154
Q77R < 4.00
MEAN = 4.168
SD = 0.38
N = 57
MEAN = 4.618
SD = 0.316
N = 75
MEAN = 3.615
SD = 0.33
N = 99
MEAN = 4.022
SD = 0.364
N = 55
 
Figure 7-4 PCP1.4 The person - agreeableness - regression tree influencing items 
 PCP1.5 The person - extraversion  7.4.5
Extraversion (E) ‘assesses quantity and intensity of interpersonal interaction; 
activity level; need for stimulation; and capacity for joy’ (Pervin and John 2001, 
p.257) (Table 3-2). PCP1.5 identified extraversion as the fifth component, explaining 
5% (Table 7-1) of the variance; the items and means are detailed in Table 7-12. The 
item is outgoing, sociable recorded the highest mean (3.47) and item is sometimes 
shy, inhibited (3.03) recorded the lowest mean. 
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Table 7-12 PCP1.5 The person - extraversion items 
Likert responses x̅ Ds Dl N Al As Missing Data 
PC 
Loading 
BFI  
Factor 
I1.96R Tends to be quiet 3.18 36 60 75 99 45 12 0.836 E 
I1.81R Is reserved 3.22 41 48 66 114 43 15 0.776 E 
I1.76 Is talkative 3.38 30 57 58 102 67 13 0.751 E 
I1.106R Is sometimes shy, 
inhibited 3.03 62 47 55 121 29 13 0.700 E 
I1.111Is outgoing, sociable 3.47 22 51 61 117 63 13 0.533 E 
 
3.26 38.2 52.6 63 110.6 49.4 13.2 0.719 
 
An additional PCP1 that explained 3% of the variance, grouped additional 
extraversion items. PCP1.5 grouped those personal characteristics as to whether one 
was quiet, reserved, talkative, shy and sociable whereas PCP1.8 was more about the 
outgoing aspects of personality and their effect on others. 
Table 7-13 PCP1.8 The person – extraversion – subgroup 1 
Likert responses x̅ Ds Dl N Al As Missing Data 
PC 
Loading 
BFI  
Factor 
I1.91 Generates a lot of 
enthusiasm 3.58 7 36 93 123 54 14 0.549 E 
I1.101 Has an assertive 
personality 3.34 18 55 91 102 47 14 0.535 E 
I1.86 Is full of energy 3.54 10 42 77 140 45 13 0.433 E 
 
3.48 11.7 44.3 87 122 48.7 13.7 0.506 
 
A regression tree analysis of PCP1.5 extraversion-person identified I1.96R, I1.111, 
and I1.76 (Figure 7-3) as the most influential items (PRE 0.63) on this characteristic. 
Item I1.96R that one tends to be quiet had the most influence with 91 (n=30%) of 
respondents ‘disagreeing or strongly disagreeingR’ with this statement. That group 
did not differentiate further on the basis of other statements. The majority (n=209, 
70%) were neutral to strong agreeing with I1.96R, and that group were further 
differentiated on their responses to I1.111 into those who disagreed that one is 
outgoing, sociable (n=59 20%) who then had the lowest PCP1.5 score and a larger 
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group (n=150, 50%) who were ‘neutral agreed’ with that statement. This larger group 
were further differentiated on the basis of I1.76 that one is talkative into those who 
agreed that was the case (n=71, 24%) and a similar sized group who were neutral or 
disagreed on that point (n=79, 26%).  
 
 
MEAN = 3.236
SD = 0.789
N = 300
Q96R < 4.00
MEAN = 2.9
SD = 0.63
N = 209
Q111 < 3.00
MEAN = 4.008
SD = 0.535
N = 91
MEAN = 2.318
SD = 0.532
N = 59
MEAN = 3.129
SD = 0.508
N = 150
Q76 < 4.00
MEAN = 2.859
SD = 0.39
N = 79
MEAN = 3.43
SD = 0.453
N = 71
 
Figure 7-5 PCP1.5 The person - extraversion - regression tree influential items 
 Results second survey - PCP2 The situation 7.5
 PCP2.1 The situation - agreeableness 7.5.1
Agreeableness (A) ‘assesses the individual’s degree of organisation, persistence and 
motivation in goal-directed behaviour’ (Pervin and John 2001, p.257) (Table 3-2). 
The most important principal component in the second survey, PCP2.1, indexed 
items that related to agreeableness; these items and their means are detailed in Table 
7-14. The amount of variance accounted for in this principal component is 18% 
(Table 7-3). The item can be cold and aloof had the lowest means (2.29) and item 
likes to cooperate with others had the highest means (4.22).  
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Table 7-14 PCP2.1 The situation - agreeableness items 
Likert responses x̅ Ds Dl N Al As Missing Data 
PC 
Loading 
BFI  
Factor 
I2.115 Is generally trusting 4.00 3 10 19 70 48 8 0.785 A 
I2.135 Likes to cooperate with 
others 4.22 0 3 20 68 59 8 0.692 A 
I2.125 Is considerate and kind 
to almost everyone 3.99 7 71 26 7 44 8 0.689 A 
I2.110 Has a forgiving 
nature 3.77 9 8 25 74 34 8 0.681 A 
I2.100 Is helpful and 
unselfish with others 4.07 1 6 19 80 44 8 0.661 A 
I2.120R Can be cold and 
aloof 2.29 43 48 34 22 3 8 0.582 A 
 
3.72 10.5 24.3 23.8 53.5 38.7 8 0.682 
 
A regression tree analysis of PCP2.1 against agreeableness-situation items identified 
I2.120R, I2.100 and I2.110 (Figure 7-6) as influential (PRE 0.64). I2.120R that one 
can be cold and aloof was the most influential item with a group (n=42, 29%) in 
strong disagreementR with this statement and responses ranging from agreeing to 
disagreeingR (n=103, 71%). The larger group was then split on the basis of responses 
to I2.100 that one is helpful and unselfish with others into those who were neutral or 
disagreed (n=25, 17%) and the remainder (n=78, 54%) who agreed. The latter group 
split on the basis of I2.110 between those who agreed that one has a forgiving nature 
(n=58, 40%) and a smaller neutral group (n=20, 14%).  
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 MEAN = 3.884
SD = 0.617
N = 145
Q120R < 5.00
MEAN = 3.634
SD = 0.511
N = 103
Q100 < 4.00
MEAN = 4.497
SD = 0.38
N = 42
MEAN = 3.084
SD = 0.477
N = 25
MEAN = 3.811
SD = 0.381
N = 78
Q110 < 4.00
MEAN = 3.489
SD = 0.445
N = 20
MEAN = 3.922
SD = 0.285
N = 58
 
Figure 7-6 PCP2.1 The situation - agreeableness - regression tree influential items 
 PCP2.2 / PCP2.5 / PCP2.12 The situation - openness and other factors 7.5.2
Openness (O) ‘assesses proactive seeking and appreciation of experiences for its 
own sake’ (Pervin and John 2001, p257) (Table 3-2). PCP2.2 accounted for 8% of 
the total variance (Table 7-3) and comprised primarily openness items, but includes 
others; all items and means are detailed in Table 7-15. The item is curious about 
many different things had the highest mean (4.33) and the item has an assertive 
personality recorded the lowest mean (3.41). 
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Table 7-15 PCP2.2 The situation - openness and other factor items 
Likert responses x̅ Ds Dl N Al As Missing Data 
PC 
Loading 
BFI  
Factor 
I2.98 Is original, comes up 
with new ideas 3.99 2 5 27 75 41 8 0.741 O 
I2.108 Is ingenious, a deep 
thinker 3.66 3 11 49 58 29 8 0.720 O 
I2.103 Is curious about many 
different things 4.33  3 10 72 65 8 0.618 O 
I2.109 Generates a lot of 
enthusiasm (PCP2.4) 3.47 2 19 64 37 28 8 0.596 E 
I2.96 Does a thorough job 4.30  3 68 65 8 8 0.431 C 
I2.113 Has an active 
imagination (PCP2.5) 3.89  13 29 69 39 8 0.416 O 
I2.119 Has an assertive 
personality 3.41 4 26 50 45 25 8 0.374 E 
 
3.86 2.75 11.4 42.4 60.1 33.6 8 0.557 
 
Two additional PCs ‘openness’ were identified in the regression tree analysis; 
PCP2.5 (Table 7-16) identified artistic values and experiences, as distinct from others 
in the openness component, and PCP2.12 (Table 7-17) explaining 2% of total 
variance, relating to  attitudes towards routine work and others. 
Table 7-16 PCP2.5 The situation – openness and other factors subgroup 1  
Likert responses x̅ Ds Dl N Al As Missing Data 
PC 
Loading 
BFI  
Factor 
I2.123 Values artistic, 
aesthetic experiences (PCP2.2) 3.45 12 19 38 51 30 8 0.763 O 
 
2.98 24 33.3 32.3 40.3 19.3 8.7 0.750 
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Table 7-17 PCP2.12 The situation – openness and other factors subgroup 2 
Likert responses x̅ Ds Dl N Al As Missing Data 
PC 
Loading 
BFI  
Factor 
I2.128R Prefers work that is 
routine 2.78 18 44 54 21 13 8 0.764 O 
I2.105R Starts quarrels with 
others 1.72 90 32 14 8 6 8 0.539 A 
I2.126 Does everything 
efficiently (PCP2.5) 3.68 1 15 42 65 27 8 
-
0.47124 C 
 
2.73 36.33 30.33 36.67 31.33 15.33 8 0.278 
 
A regression tree analysis of the PCP2.2 openness-person identified items I2.123, 
I2.113 and I2.128R Figure 7-7 as influential (PRE 0.72). Item I2.123, that one values 
artistic, aesthetic experiences, was the most influential with the majority of 
responses neutral and disagreeing (n=117, 81%) which then split on I113 that one 
has an active imagination, with neutral (n=37, 26%) and agreeing (n=80, 55%) 
responses. I113 agreeing responses then split with neutral (n=38, 26%) and 
agreement (n=42, 29%) responses. Strongly agreeing responses to I123 (n=28, 19%) 
were split on I128R that one prefers work that is routine, between strongly 
disagreeingR (n=10, 7%) and disagreeingR (n=18, 12%) responses. 
24This item was left as per the original as it was not very significant, but should have been reversed for 
uniformity.  
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 MEAN = 3.572
SD = 0.562
N = 145
Q123 < 5.00
MEAN = 3.387
SD = 0.415
N = 117
Q113 < 4.00
MEAN = 4.346
SD = 0.422
N = 28
Q128R < 5.00
MEAN = 4.089
SD = 0.261
N = 18
MEAN = 4.81
SD = 0.185
N = 10
MEAN = 3.051
SD = 0.369
N = 37
MEAN = 3.543
SD = 0.337
N = 80
Q123 < 4.00
MEAN = 3.355
SD = 0.284
N = 38
MEAN = 3.712
SD = 0.29
N = 42
 
Figure 7-7 PCP2.2 The situation - openness and other factors - regression tree 
influential items 
 PCP2.3 The situation - neuroticism  7.5.3
Neuroticism (N) ‘assesses adjustment vs. emotional instability’ (Pervin and John 
2001, p.257) (Table 3-2). PCP2.3 identified neuroticism as the third component 
explaining 7% (Table 7-3) of the variance; the items and means are detailed in Table 
7-18. The item remains calm in tense situations had the highest mean (3.66) and the 
lowest mean showing disagreement to the item can be moody (2.68). 
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Table 7-18 PCP2.3 The situation - neuroticism items 
Likert responses x̅ Ds Dl N Al As Missing Data 
PC 
Loading 
BFI  
Factor 
I2.107 Can be tense 3.21 12 31 32 61 13 9 0.775 N 
I2.112 Worries a lot 3.09 21 27 38 45 19 8 0.745 N 
I2.122 Can be moody 2.68 31 38 39 32 10 8 0.737 N 
I2.102R Is relaxed, handles 
stress well 3.39 7 26 37 58 20 10 0.533 N 
I2.127R Remains calm in 
tense situations 3.66 2 19 37 64 28 8 0.362 N 
 
3.21 14.6 28.2 36.6 52 18 8.6 0.631 
 
A regression tree analysis of PCP2.3 neuroticism-situation identified I2.112 and 
I2.122 (Figure 7-8) as influential (PRE 0.64). I2.112 that one worries a lot was the 
most influence, and 59% (n=85) of respondents expressed disagreement to strong 
disagreement which then split on I2.122, that one can be moody between strong 
disagreement (n=23, 16%) and disagreement (n=62, 43%). Of those who strongly 
agreed with I2.112 (n=60, 41%) that one worries a lot, the next most important item 
was again I2.122 that one can be moody and the larger subgroup were those who 
were neutral or agreed (n=42, 29%) and a smaller neutral to disagreed group (n=18, 
12%).  
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Figure 7-8 PCP2.3 The situation – neuroticism - regression tree influential items 
 
 PCP2.4 / PCP2.13 / PCP2.2 The situation - extraversion 7.5.4
Extraversion (E) ‘assesses quantity and intensity of interpersonal interaction’ 
(Pervin and John 2001, p257) (Table 3-2). The PCP2.4 identified the fourth 
component as extraversion explaining 6% (Table 7-3) of the total variance; the items 
and means are detailed in Table 7-19. The item is outgoing, sociable recorded the 
highest mean (3.44) and item is sometimes shy inhibited (2.94) recorded the lowest 
means. 
Table 7-19 PCP2.4 The situation - extraversion items 
Likert responses x̅ Ds Dl N Al As Missing Data 
PC 
Loading 
BFI  
Factor 
I2.114R Tends to be quiet 3.13 14 26 48 51 11 8 0.868 E 
I2.99R Is reserved 3.14 19 30 25 63 13 8 0.785 E 
I2.124R Is sometimes shy, 
inhibited 2.94 18 31 46 52 3 8 0.637 E 
I2.129 Is outgoing, sociable 3.44 4 34 29 56 26 9 0.494 E 
 
3.16 13.75 30.3 37.0 55.5 13.3 8.25 .696 
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 In PCP2.4 another two PCs identified items that grouped with extraversion. PCP2.13 
(Table 7-20) (2% of total variance) contained items about the communication, as in 
finding fault with people or being talkative. The PCP2.2 (Table 7-21) item is about 
the generating enthusiasm. 
 
Table 7-20 PCP2.13 The situation - extraversion subgroup 1 
Likert responses x̅ Ds Dl N Al As Missing Data 
PC 
Loading 
BFI  
Factor 
I2.95R Tends to find fault with 
people 2.73 30 33 42 38 7 8 0.769 A 
I2.94 Is talkative 2.47 5 29 27 60 29 8 -
0.54725 E 
 
2.60 17.5 31 34.5 49 18 8 0.111 
 
 
Table 7-21 PCP2.2 The situation – extraversion subgroup 2 
Likert responses x̅ Ds Dl N Al As Missing Data 
PC 
Loading 
BFI  
Factor 
I2.109 Generates a lot of 
enthusiasm (PCP2.4) 3.47 2 19 64 37 28 8 0.596 E 
A regression tree analysis of PCP2.4 vs extraversion-situation items identified 
I2.114R, I2.129, I2.109 (PCP2.2) and I2.94 (Figure 7-9) as influential (PRE 0.64). 
I2.114R that one tends to be quiet had the most influence on this Principal 
Component. Those who were strongly agreeing to agreeingR (n=108, 74%) were then 
split on the basis of I2.129 that one is outgoing, sociable between neutral-agreement 
(n=49, 34%) and neutral-disagreement (n=59, 41%); the neutral-disagreement group 
then splitting on I2.94, that one is talkative, between neutral responses (n=41, 28%) 
and a smaller group in agreementR (n=18, 12%) (This item had a negative PC value). 
Those who disagreedR with I2.114R (n=37, 26%) were further differentiated on the 
25 This item were left as per the original as it was not very significant, but should have been reversed 
for uniformity. 
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basis of I2.109 that one generates a lot of enthusiasm between those who strongly 
agreed (n=12, 8%) and those who agreed (n=25, 17%).  
 
MEAN = 3.263
SD = 0.681
N = 145
Q114R < 4.00
MEAN = 3.008
SD = 0.516
N = 108
Q129 < 4.00
MEAN = 4.007
SD = 0.548
N = 37
Q109 < 5.00
MEAN = 3.715
SD = 0.381
N = 25
MEAN = 4.615
SD = 0.264
N = 12
MEAN = 2.733
SD = 0.447
N = 59
Q94 < 3.00
MEAN = 3.339
SD = 0.383
N = 49
MEAN = 2.326
SD = 0.304
N = 18
MEAN = 2.912
SD = 0.378
N = 41
 
Figure 7-9 PCP2.4 The situation – extraversion regression tree influential items 
 
 PCP2.5 / PCP2.7 / PCP2.11 The situation - openness and conscientiousness 7.5.5
Openness (O) ‘assesses proactive seeking and appreciation of experiences for its 
own sake’ and conscientiousness (C) assesses the individual’s degree of 
organisation, persistence and motivation in goal-directed behaviour’ (Pervin and 
John 2001, p.257) (Table 3-2). The PCP2.5 identified a combined openness and 
conscientiousness component explaining 5% (Table 7-3) of the total variance; there 
scores and means are detailed in Table 7-22. The item values artistic, aesthetic 
experiences had the highest mean (3.45) and the item is sophisticated in art, music, 
or literature recorded the lowest mean (2.67). 
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Table 7-22 PCP2.5 The situation – openness and conscientiousness items 
Likert responses x̅ Ds Dl N Al As Missing Data 
PC 
Loading 
BFI  
Factor 
I2.134R Has few artistic 
interests 2.83 26 40 29 44 11 8 0.805 O 
I2.123 Values artistic, 
aesthetic experiences 
(PCP2.2) 
3.45 12 19 38 51 30 8 0.763 O 
I2.137 Is sophisticated in art, 
music, or literature 2.67 34 41 30 26 17 10 0.683 O 
 
2.98 24 33.3 32.3 40.3 19.3 8.67 .750 
 
There were another two PCs that grouped other items for this openness-
conscientiousness cohort. PCP1.7 (Table 7-23) (4% of total variance) tends to have 
items about personal attributes i.e. lazy, rude and distracted. PCP1.11 (Table 7-24) 
(3% of total variance) is more about personal management such as making plans and 
being organised. 
 
Table 7-23 PCP2.7 The situation – conscientiousness and agreeableness subgroup 1  
Likert responses x̅ Ds Dl N Al As Missing Data 
PC 
Loading 
BFI  
Factor 
I2.116R Tends to be lazy 1.78 76 45 18 8 3 8 0.758 C 
I2.130R Is sometimes rude to 
others 2.29 49 41 31 25 4 8 0.537 A 
I2.136R Is easily distracted 2.47 29 57 31 31 2 8 0.473 C 
 
2.18 51.33 47.67 26.67 21.33 3 8 0.589 
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Table 7-24 PCP2.11 The situation – conscientiousness subgroup 2 
Likert responses x̅ Ds Dl N Al As Missing Data 
PC 
Loading 
BFI  
Factor 
I2.131 Makes plans and follows 
through with them 4.08 1 4 23 76 46 8 0.714 C 
I2.111R Tends to be 
disorganised 2.41 38 55 20 32 5 8 0.708 C 
 
3.25 19.5 29.5 21.5 54 25.5 8 0.711 
 
A regression tree analysis of PCP2.5 openness and conscientiousness-situation 
identified items I2.116R, I2.126, I2.111R and I2.136R (Figure 7-10) as influential 
(PRE 0.71). I116R had the most influence item, recording ‘equal’ responses (73, 
50%) with the strong disagreement group splitting with strong disagreement (30 
27%) and disagreement (43 30%) to I111R that one tends to be disorganised. 
Agreement to I116R (72, 50%), split on I126R that one does everything efficiently, 
with agreement (n=33, 23%) and neutral responses (n=39, 27%). Agreement to I126 
split on I136R that one is easily distracted, with neutral/disagreeingR (n=10, 7%) and 
disagreeingR (n=23, 16%) responses. 
 
MEAN = 3.968
SD = 0.562
N = 145
Q116R < 5.00
MEAN = 3.59
SD = 0.439
N = 72
Q126 < 4.00
MEAN = 4.341
SD = 0.398
N = 73
Q111R < 5.00
MEAN = 4.119
SD = 0.292
N = 43
MEAN = 4.659
SD = 0.302
N = 30
MEAN = 3.37
SD = 0.372
N = 39
MEAN = 3.848
SD = 0.367
N = 33
Q136R < 3.00
MEAN = 3.422
SD = 0.208
N = 10
MEAN = 4.034
SD = 0.245
N = 23
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Figure 7-10 PCP2.5 The situation - conscientiousness regression tree influential items 
 Factor correlations 7.6
 First survey scatter plots 7.6.1
The scatter plots for the five personality factors in the first survey identified a small 
negative correlation between extraversion-person and neuroticism-person, and 
neuroticism person and agreeableness-person Figure 7-11. 
 
Figure 7-11 First survey - the person - five factor correlation scatter plots 
 Second survey scatter plots 7.6.2
The scatter plots for the five personality factors in the second survey identified a 
small negative correlation between neuroticism-situation and agreeableness-situation 
Figure 7-12. 
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Figure 7-12 Second survey - the situation - five factor correlation scatter plots 
 The influence of the BFI Items 7.6.3
The BFI contained 44 items (specific traits) within 5 acknowledged personality 
factors (John and Srivastava 1999) of which there was an amount of redundancy, 
with not all items appearing in the first five components (Table 7-25 and Table 7-26) 
in either survey. The principal component analysis was valuable in determining the 
importance of items with many exceeding the recommended 0.600 (Kaiser 1974). 
The regression tree analysis was invaluable in that it identified the most influential 
items within the instrument. These items characterise primary producers in both their 
personal and ‘situational’ sense with approximately 16 of the 44 items being 
influential. Table 7-25 and Table 7-26 identify the most influential items within the 
BFI, and summarises the items from both surveys.  
The results of this research from an implementation perspective has identified 
through regression analysis and principal component loading, a reduced number of 
items that could be used in subsequent research, with a similar objective to this one. 
In the first survey – the person - items grouped well in their recognised factors, while 
in the second – the situation - there was a diversity of item association, suggesting a 
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greater complexity of trait application to the work situation; one where producers 
were able to differentiate between subtleties within factor traits. 
Table 7-25 Influential BFI items relating to the person 
BFI - 
PCP 
Number of 
component 
items 
Number of 
influential 
items 
Influential item numbers Influential  PC High loadings 
Influential PC 
Low loadings 
PCP1.1 9 3 I1.98, I1.93, I1.108 0.716 0.622 
PCP1.2 6 4 I1.80, I1.90, I1.95, 1.I105 0.731 0.595 
PCP1.3 7 3 I1.79, I1.104, I1.84 0.757 0.564 
PCP1.4 9 4 I1.112, I1.107, I1.117, I1.77 0.671 0.478 
PCP1.5 5 3 I1.96, I1.111, I1.76 0.836 0.533 
(44) 36 17   0.742 0.558 
 
Table 7-26 Influential BFI items relating to the situation 
BFI - 
PCP 
Number of 
component 
items 
Number of 
influential 
items 
Influential item numbers Influential  PC High loadings 
Influential PC 
Low loadings 
PCP2.1 6 3 I2.120, I2.100, I2.110 0.681 0.582 
PCP2.2 7 + (6) 3 I2.123, I2.113, I2.128 0.763 -0.471 
PCP2.3 5 2 I2.112, I2.122 0.745 0.737 
PCP2.4 4 + (3) 4 I2.114, I2.129, I2.109, I2.94 0.868 -0.547 
PCP2.5 3 + (5) 4 I2.116, I2.126, I2.111, I2.136 0.763 0.708 
(44) 25 + (14) 16   0.764 0.202 
 
 Discussion 7.7
The person-situation debate has been an issue within psychology for many years 
(Mischel 1999); this research, however, identified little variation in responses, with 
the Two-sample t-test finding no significant difference in the means of the five 
components between the person and the situation. This was an interesting result 
when considering the component order resulting from the PC analysis. In the first 
survey (the person) conscientiousness was the most important component, showing 
134 
respondents regarded conscientiousness highly. In the second survey (the situation), 
conscientiousness became part of the 5th principal component with openness items. 
This result would suggest that while there was no significant difference between the 
person and situation component means, producers did in fact differentiate between 
personality traits and associated them with different circumstances. 
 Conscientiousness 7.7.1
The regression analysis identified influential conscientiousness traits of laziness, 
organisation and efficiency in the first survey, with laziness, organisation and 
distraction, in the second survey. Respondents believed strongly that they were 
efficient, and not lazy, distracted or disorganised. Conscientiousness can be regarded 
as highly important to primary producer from a personal perspective, but was not as 
readily identified in their ‘situation’. Conscientiousness has been defined as being a 
mix of ‘keeping work and private demands in balance’ and being ‘organised, a 
perfectionist and ambitious’ (Howard and Howard 2001 p.30). Consideration of all 
data suggests in general that most respondents had a positive attitude to their 
conscientiousness. 
 Openness 7.7.2
The openness traits identified as being influential by producers in the first survey 
were values artistic aesthetic experiences, ingenious and imagination and in the 
second, values artistic aesthetic experiences, imagination and routine work. Within 
both surveys the artistic and aesthetic experiences was the most influential 
regression tree item and in both cases from a PC other than the main group of items. 
Nearly 20% of the respondents considered themselves to value artistic, aesthetic 
experiences and were capable of coming up with new and original ideas. This 
suggests that the farmers were separating artistic interests from being able to be 
ingenious and have imagination – possibly suggesting the latter simply relates to 
solving problems on the farm. This indicates that while the ‘artistic’ may not be 
important, it is very influential within the openness factor. When a regression tree 
analysis was done of PCP1.2 vs. all the items in the BFI, it contained items from both 
PCP1.2 and PCP1.7. That suggested that while the PC analysis had found two 
seemingly independent factors for openness, they were linked in some way. 
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 Neuroticism 7.7.3
Neuroticism was the third component in both surveys, with approximately 7% of the 
total variance explained in each. The regression tree analysis of the first survey 
identified the items is depressed, blue, is moody and is relaxed as influential while 
the second survey identified worry and moody as the most influential.  From the 
regression tree and principal component analysis only 9 (3%) respondents strongly 
agreed they were depressed. In the wider NSW rural community, the rate of those 
suffering very high psychological distress is 10% for males and 14% for females 
(Fragar et al. 2007). The result in this research are heartening, but numerous studies 
(Caldwell, Jorm and Dear  2004; Cocklin and Dibden 2005; Gray and Lawrence 
2001) have shown the prevalence of stress, depression, anxiety and suicide in rural 
Australia to be of great concern to the community. Component means of 2.95 in the 
first survey and 3.21 in the second show primary producers have higher neuroticism 
scores at work than in their personal life.  
 Agreeableness 7.7.4
Agreeableness was the fourth component in the first survey and the most important 
in the second survey, both with higher component mean scores of 4.08 in the first 
survey and 3.72 in the second. In the first survey traits of, is sometimes rude, is 
considerate, likes to cooperate and tends to find fault were influential, while in the 
second can be cold and aloof, is helpful and unselfish and has forgiving nature were 
the most influential items identified in the regression tree analysis. Two additional 
PCs grouped other items for agreeableness in the second survey suggesting that the 
respondents were thinking of these personality traits in a few different ways. In the 
first survey 56% of responses were not rude to others of whom the majority were in 
agreement that they were considerate to others, though a third of these agreeing 
strongly that they tended to find fault with others. Any variation with respondent 
sentiments is probably within the neutral responses of the primary data (Table 7-9).  
 Extraversion 7.7.5
The last PC in the first survey was extraversion with a mean of 3.26 and in the 
second survey it was the fourth component with a mean of 3.16; both displaying an 
extremely neutral tendency. Producers in this survey recorded a midrange score 
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indicative that they are neither extraverted nor introverted. In the first survey 
respondents disagree (70%) they are quiet but agree they were outgoing and talkative 
(24%). In the second survey respondents disagreed (74%) they were quiet, but 
identified themselves as sociable, enthusiastic, talkative. PCP1.5 grouped those 
personal extraversion characteristics as to whether one was quiet, talkative, outgoing 
and sociable whereas PCP1.8 the more outgoing aspects of enthusiasm, assertiveness 
and full of energy. The second survey identified the traits of, quiet, outgoing, 
talkative and enthusiasm within three PC’s as influential. Again the respondents are 
differentiating between personal characteristics that they see as theirs vs. the ways 
they interact / affect other people.    
 Summary 7.7.6
The factor definitions provided in Table 3-2 The big five factors and illustrative 
scale, were useful, but the characteristics of both the lower and higher scores were 
more indicative than providing an accurate comparison with the traits identified as 
being influential in this research. The use of the BFI instrument has been invaluable 
in this research, but the lack of original scales associated with the BFI (John et al. 
1991) and other published data on which to compare these results is unfortunate. 
In summary the BFI consisted of a group of items used to define each of the 5 
factors, but when subjected to a PC analysis only a few of those items proved useful 
in this case. Some additional statements did have higher or lower mean values 
indicating there was either strong agreement or disagreement with the statements, but 
often those items did not have sufficient variability to differentiate among 
respondents; in these cases the tables were more useful in identifying individual 
dispositions of producers. In a similar study among a similar group only a subset of 
the BFI would be needed to assess the influence of personality on behaviour.  
This chapter has provided a robust picture of those traits that characterise primary 
produces with central and western NSW. The next three chapters explore the 
relationships between these personality traits and responses to attitudinal data. 
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8 Primary producers: emerging attitudinal themes 
 Introduction 8.1
There is a documented history of concern regarding the state of rural landscapes in 
Australia, and the need for farmers to change the way they manage their land (Barr 
and Cary 1992; Beale and Fray 1990; Conacher and Conacher 1995; Roberts 1984; 
Yencken and Wilkinson 2000; Pannell et al. 2006; SoE Committee 2011). The 
adoption of a strong environmental ethic through stewardship and responsibility has 
been recognised as producing enhanced environmental and production outcomes in 
the longer term. Droughts and floods are extremely disruptive to land management 
decisions and practices, but they are only some of the issues farmers face daily. So 
what are the attitudes of primary producers towards the land they manage and what 
are their concerns as land managers?  
To investigate land manager attitudes to environmental management, two successive 
surveys were done throughout an extensive area of central and western NSW. This 
chapter evaluates the responses obtained to identify the general attitudinal themes 
that emerged. Subsequent chapters investigate other themes and their various 
interactions.  
 Methods 8.2
 First survey instrument development 8.2.1
The first survey is attached in Appendix A. The instrument was developed using 
selected statements from a previous survey (Reeve 2001) and specifically 
constructed additional statements designed to elicit responses from primary 
producers on a range of rural issues considered important to them, their industry and 
the community. These statements were selected based on their perceived suitability 
to reveal a manager’s attitude towards the land they managed over a range of topics 
and the level of concern raised about them in the focus group discussions. 
Reeve’s 2001 survey was distributed to farmers within 11 agro-ecological zones 
throughout Australia and attracted 1455 responses. The study sought to identify and 
assess attitudinal change among primary producers from a range of agricultural zones 
from throughout all Australian states and was a follow-up study from one previously 
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undertaken in 1991; it collected data on chemical residue, land degradation, 
conservation and policy issues.  To summarise, the attitudes identified as changing 
between surveys were: an increased concern about chemical residue build up, 
decreasing concern about the level of land degradation, an increased awareness of the 
off-farm impact resulting from farm management decisions, and minor decrease in 
support for conservation organisations (Reeve 2001).  Of a total of 63 statements 
used in this first survey, 25 statements were part of the 2001 Reeve study, though 9 
statements were a slightly modified version (Table 8-10); the modified statements are 
identified with an asterisk. The responses were recorded on a five point Likert Scale; 
disagree strongly to agree strongly.  
The questionnaire sought qualitative and quantitative responses from producers; this 
chapter reports on the quantitative results, whilst the qualitative results are reported 
in later chapters. 
 First survey distribution and participation 8.2.2
In the first survey, questionnaires were distributed to 1996 primary producers from 
throughout central and western NSW. Following the posting of the questionnaires 
one reminder was sent to producers, and in total 327 responses were received, a 
participation rate of 16.3%.  
 Data analysis 8.3
On receipt of the completed questionnaires, all quantitative data were manually 
entered into SPSS (IBM 2011). Descriptive analysis was done on all the data, to 
obtain response numbers and Likert means. For principal component analysis, an 
adequate number of responses must have been received in relation to the number of 
statements contained in the questionnaire. With 327 responses and 63 attitudinal 
statements, the ratio of respondents to statements was 5.2 to 1, which is acceptable 
(Pallant 2001). The data were analysed by Principal Component (PC) utilising SPSS 
V.20.0, (IBM 2011), Multiple Regression utilising GenStat (V.14.1) (VSN 
International 2012) and Regression Trees utilising SYSTAT (V13) (SYSTAT 
Software 2012), in order to identify patterns in the responses. Finally a comparative 
study of association, Chi-square (GenStat) between statements used in the first 
survey and those of a previous study (Reeve 2001) was also done.  
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Multiple regression analysis (GenStat 14.1) was used to establish the level of change 
between demographic, business and personality variables on each of the described 
components; multiple regression analysis was carried out on all components and 
‘demographic’ variables (age, education, experience, gender, property size, CMA’s, 
LGA’s etc.) to determine which variables had significant effects across the whole 
range in the data; components with ≥5% variance in the PC are explained.  
Regression tree analyses (SYSTAT V13) were used to evaluate the effect on each PC 
firstly of the attitudinal statements and then of 18 personality and demographic 
variables to identify the influence they may have had. Regression trees have the 
advantage over multiple regression of identifying variables that may influence only 
part or all of the data range and those variables that influence different subgroups of 
the dependent variable. The variance explained by regression trees was calculated as 
the Proportional Reduction in Error (PRE), which is equivalent to an R2. Regression 
trees were constrained to only include variables that explained >5% of the total 
variance and had at least 5 observations in a ‘cell’. Arms of a tree were terminated 
when cells would have split into any component with less than 5 observations. This 
conservative approach was taken to identify the more important questions underlying 
the overall response captured in a PC and hence better characterise the respondents. 
Diagrams are used to present the regression tree analysis.  
The PC analyses identified the most important statement in each component and 
regression trees analysis identified the most influential statements in each PC. From 
both the PC and regression tree analyses a theme was identified for each PC, derived 
from the statements with the most influence. 
A Chi-square test of association was done on 25 statements that had been developed 
and used previously (Reeve 2001) and was considered as being a valuable inclusion 
in this questionnaire. Adjustments were made to nine of the statements in either 
wording or in tense, but they were considered to have retained the same meaning. 
 Principal Components 8.3.1
Principal Component (PC) analysis of the 63 attitudinal statements from the first 
survey produced 17 PCs with Eigenvalues >1, explaining 61% of the variance. The 
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first 7 components with Eigenvalues ≥1.5 that explained ≥ 40% (Table 8-1) of the 
total variance are described (the remaining 10 components are in Appendix G). For 
the 63 statements, PCs1-7, an inspection of the correlation matrix revealed the 
presence of many coefficients ≥0.30. The Kaiser-Meyer-Oklin value was 0.82, 
exceeding the recommended value of 0.60 (Kaiser 1974)26 and Bartlett’s Test of 
Sphericity (Bartlett 1954) 27 reached significance (0.00) (Table 8-2 ). 
Table 8-1 Initial eigenvalues - first survey PCs 
The complete Total Variance Explained table is attached in Appendix G. 
Component 
Initial Eigenvalues 
Total 
% of 
Variance 
Cumulative 
% 
1 8.54 13.6 13.6 
2 5.97 9.5 23.0 
3 3.55 5.6 28.7 
4 2.77 4.4 33.1 
5 1.94 3.1 36.1 
6 1.79 2.8 39.0 
7 1.58 2.5 41.5 
 
Table 8-2 KMO and Bartlett' Test - First survey PCs 
Kaiser-Meyer-Olkin Measure of Sampling 
Adequacy. 
.816 
Bartlett's Test of 
Sphericity 
Approx. Chi-Square 6769 
  df 1953 
  Probability <0.001 
 
26 The KMO statistic is a summary of how small the partial correlations are, relative to the original 
(zero-order) correlations 
 
27 Bartlett's test of sphericity is used in factor analysis to determine whether the correlations between 
the variables, examined simultaneously, do not differ significantly from zero. 
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 Data presentation 8.3.2
As previously described (Chapter 7) in order to make it easier to compare the scores 
of PCs, the PC analyses were set up so that a positive PC value would represent a 
positive response to a situation, even if the original statement was constructed in the 
negative. This was achieved by recoding ‘negative’ statements so that the scale could 
show them as a positive response. These recoded statements have an ‘R’ adjacent to 
the numbers to indicate that reversed scores were used in statistical analyses; the 
original response details appear in the Tables and the Likert mean is based on the 
original scores. The reversal of some scores for analyses needs to be kept in mind 
when viewing the summaries of principal component, multiple regression and 
regression tree analyses. In most cases, though, the data are presented in a form that 
aligns with the original statements. The recoded statements appear in italics in the 
tables, and statements in bold were found influential in the regression tree analysis.  
Note: For the seven PCs of most interest there are 282 valid responses in the 
regression tree analysis. There are 235 valid responses for the analysis on the 
demographic variables. The questionnaires contained numerous statements, which 
are identified as questions (Q) in the regression tree diagram; the numbers are the 
same as per items in the Tables. All item numbers in the text are precede by an S 
(statement), a 1 (1st survey), then a full stop and the statement number and then an R 
if the data were reversed for analyses i.e.  S1.14R There is no point in adopting new 
management practices unless they are profitable 
 Results 8.4
The PC analysis identified numerous themes amongst the attitudinal statements that 
were clearly of concern to primary producers. The investigation reported here is of 
the quantitative data from the surveys previously described (Chapter 6), and looks 
initially at components identified in the PC analysis, then at the relationships 
between primary producer responses identified in all attitudinal statements through 
multiple regression and regression tree analysis; finally comparisons are made of 
value and influence of Reeve’s (2001) statements.  
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 PC1.1 Outside intervention 8.4.1
The analysis showed that 11 statements were strongly grouped with the first PC. This 
was the most important attitudinal theme for land managers in their concern that 
governments were placing too much attention on the ‘green’ movement, a theme that 
emerges in subsequent analysis later in this thesis (Chapter 12). Statements that: 
Governments pay too much to the ‘green’ movement ; that, land degradation now 
occurring is only minor compared to the past; and that, government property 
management plans are an interference on farmers rights, recorded mild agreement.  
PC1.1 statements loadings ranged from 0.769 to 0.441 (Table 8-3) and the component 
explained 9% Table 8-1 of the variance. The strongest agreement of statements was 
in S1.13 that environmentalists seldom consider the economic implications of their 
policies (Likert mean (Lx̅) 4.26). Respondents were concerned with S1.15, that 
governments pay too much attention to the ‘green’ movement and S1.69, that agency 
property management plans are an unnecessary interference with farmers’ rights to 
use their land as they see fit. Other statements provided a degree of agreement with 
S1.21, that farmers are the best people to decide how much of their land should be 
cleared and S1.18, that farmers should have total say on how land is managed. There 
was a prevalence of a strong personal belief in producers’ ability to make justifiable 
land management decisions, without outside intervention.  
The statements, Likert mean (Lx̅), scale response numbers, missing data, and PC 
loadings for PC1.1 are located in Table 8-3; the data means are located at the bottom.  
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Table 8-3 PC1.1 Outside intervention statements 
Likert responses28 x̅ Ds Dl N Al As MD PC Loadings 
S1.15 Governments pay too much 
attention to the 'green' movement 
(Reeve, 2001 p167*) 29 
4.23 16 23 30 58 198 2 0.769 
S1.21 Farmers are the best people to 
decide how much of their land 
should be cleared (Reeve, 2001 p168) 
3.63 22 59 42 93 107 4 0.677 
S1.18 Farmers should have the total 
say on how their land is managed 
3.60 32 58 23 104 107 3 0.617 
S1.48 Compared to the past, the 
land degradation now occurring 
in Australia is relatively minor 
(Reeve, 2001 p167*) 
3.35 37 47 73 98 69 3 0.613 
S1.69 Government 'Agency' 
Property Management Plans are 
an unnecessary interference with 
farmers rights to use their land as 
they see fit (Reeve, 2001 p166*) 
3.26 18 60 58 79 108 4 0.607 
S1.64 Farmers have a good 
understanding of the consequences 
of poor land management 
4.17 5 27 30 109 153 3 0.606 
S1.13 Environmentalists seldom 
consider the economic implications 
of their policies (Reeve, 2001 p169*) 
4.26 13 12 34 84 181 3 0.582 
S1.17 Some of the things 
conservationists are trying to 
protect are not worth worrying 
about (Reeve, 2001 p165) 
3.25 39 72 60 76 77 3 0.545 
S1.40 When tackling land 
degradation, first-hand experience 
is more useful than theory (Reeve, 2001 
p164*) 
4.00 5 28 61 97 132 4 0.528 
S1.43 Too much emphasis is placed 
in environmental research on the 
impact of farming 
3.18 34 60 95 83 51 4 0.515 
S1.73R If Australian agriculture is 
going to have a long term future, 
there will have to be a lot of cleared 
country put back to bush and 
plantation forestry (Reeve, 2001 p167) 
2.25 134 68 49 54 19 3 0.441 
Component means 3.56 32.3 46.7 50.5 85 109 3.27 0.591 
28 Likert responses; Ds = disagree strongly, Dl = disagree a little, N = neutral, Al = agree a little, and As = agree 
strongly. 
29 * These statement  have modified wording from the original 
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A regression tree analysis of the relationships between PC1.1 and the 11 statements 
(Table 8-3), identified statements S1.15, S1.48 and S1.69 (Figure 8-1) as the most 
influential i.e. all contributing more than 5% to the total variance (PRE 0.66 i.e. this 
explained 66% of the variance in PC1.1). While the other statements did influence 
PC1.1 (Table 8-3), their contribution to the variance in PC1.1 was less than 5%. The 
significant terms in the PC analysis had PC loadings >0.6. That does not mean that 
the other statements are without influence on PC1.1, but that they are only having a 
minor effect. With these techniques, PC and multiple regression (see below) assume 
that all variables apply over the whole range in the data, whereas with regression 
trees, that does not apply once the most important variable is identified i.e. some 
variables may only apply in a subset of the data. PC1.1 was the dependent variable in 
the regression tree with a mean value of -0.018 (SD 0.99) i.e. not significantly 
different from zero as should apply. There were 28230 responses without missing 
values that could be used for this analysis.  
Across the group of statements identified as important for PC1.1 the Likert mean 
(3.70) was slightly skewed to the ‘agreement’ side of the scale (skewness = -0.70). 
The most important influence on PC1.1 was S1.15 that Governments pay too much 
attention to the ‘green’ movement. PC1.1 was positive when the responses to S1.15 
were equal to 5 on the Likert scale i.e. strongly agree (n=172 i.e. 61%). There were 
110 (39%) respondents who disagreed or just agreed with S1.15. Of those who 
strongly agreed with S.15, 80 strongly agreed (i.e. only 28% of the total responses) 
with S1.69 that Government 'Agency' Property Management Plans are an 
unnecessary interference with farmers’ rights to use their land as they see fit. But 92 
respondents disagreed or only just agreed with S1.69. For those respondents who 
disagreed with S1.15, the next major influence was S1.48 that compared to the past, 
the land degradation now occurring in Australia is relatively minor. Only 25 
respondents (9% of the total) who disagreed with S1.15 also disagreed with S1.48. 
Some 80 (28%) agreed with S.48, supporting their responses to S1.15 that they did 
not perceive there was too much external influence. The highest values for a PC 
30 These numbers in the PC analyses are typically less than those in the associated Table because the PC analysis 
requires a complete data set without any missing values for any of the statements included in the analysis. 
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occurred when the responses = 5 (i.e. 0.86 in PC1.1) and the lowest PC values 
occurred when the responses to a statement were = 1 (i.e. -1.93 in PC1.1).   
MEAN = -0.018
SD = 0.989
N = 282
Q15 < 5.00
MEAN = -0.86
SD = 0.901
N = 110
Q48 < 2.00
MEAN = 0.52
SD = 0.586
N = 172
Q69 < 5.00
MEAN = -1.931
SD = 0.868
N = 25
MEAN = -0.544
SD = 0.629
N = 85
MEAN = 0.227
SD = 0.508
N = 92
MEAN = 0.856
SD = 0.482
N = 80
 
 
Figure 8-1 PC1.1 Outside intervention: regression tree - statement influences 
Principal Components allow the effects of a range of results to be efficiently indexed 
into one variable that can then be used in subsequent analyses. Little useful 
information was obtained by trying regressions of various forms between responses 
to individual statements and other respondent traits measured such as education, 
enterprise or personality. Significant multiple regressions were, however, obtained 
between PC1.1 (and other PCs for that matter) and other data collected on the 
characteristics of respondents. The best multiple regression found was: 
Equation 8-1 Outside intervention, multiple regression 
PC1.1=-0.319-0.27*Edu2-0.11*Edu3-0.28*Edu4-1.08*Edu5+0.154*ProHa 
(adjR2 0.21, F=14.63, df=5,247, P<0.001) 
Where Edu1,2,3,4,531 were categorical variables for level of education. For multiple 
regression and regression tree analysis the property size continuous data were 
31 Edu1=≤yr8, Edu2=yrs9-10, Edu3=yrs11-12, Edu4=technical qualifications, Edu5=university & postgraduate 
qualifications 
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converted into categorical data with 8 distinct property size (hectares) values 
ProHa32. This equation only explained 21% of the variation but indicated that as 
education level increased this decreased the values of PC1.1 i.e. a tendency to 
disagree with S15 and S48 (Figure 8-1) (i.e. a more optimistic view on influences) 
whereas property size increased there was a positive coefficient and thus increasing 
values for PC1.1 which in Figure 8-1 translates into stronger agreements with S1.15 
and S1.69 i.e. more undue influence.  
PC1.1 was evaluated in a regression tree with education (Edu as a continuous 
variable – as this technique allowed that, and also identified property size (ProHa) 
and personality 33  factor agreeableness-person (AgrPer) as significant influences 
(PRE 0.28) i.e. more of the variation was explained than from the multiple 
regression) (Figure 8-2). Where respondents did not have University qualifications 
(Edu<5, n=181 i.e. 77%) they had a slightly positive value for PC1.1 (mean of 0.19, 
SD of 0.83), which was not significantly different from 0. This compares to PC1.1 
values of up to 0.856 where they had strong agreements with S15 and S69 (Figure 
8-1). For those who had not attended University and had larger property sizes they 
had the largest PC1.1 values (0.27) i.e. a marginal tendency to the negative attitudes 
about Government and ‘greens’ considered earlier. Interestingly for the subgroup 
who had less than a University education and smaller property sizes, their mean 
PC1.1 values were less than 0, suggesting they were, on average, more optimistic 
about attitudes to ‘greens’ and Government. 
32  ProHa1=0-50Ha, 2=51-150Ha, 3=151-500Ha, 4=501-1,500Ha, 5=1,501-5,000Ha, 6=5,001-10,000Ha, 
7=>10,000Ha agricultural land, 8=State forest or Public Lands. 
33 Personality scores are derived by measuring traits within each of the 5 BFI factors NEOA&C. Low personality 
scores ~1 reflect traits such as, for the neuroticism (N) factor, calm, relaxed, unemotional and self-satisfied; for 
the extraversion (E) factor, traits such as task-orientated, retiring, quiet and aloof; for the openness (O) factor, 
traits such as conventional, unartistic, unsophisticated and down to earth; for the agreeableness (A) factor, traits 
such as rude, suspicious, irritable and manipulative; and for the conscientiousness (C) factor, traits such as lazy, 
careless, unreliable and negligent. 
High personality scores ~5 reflect traits such as for the neuroticism (N) factor,  worry, nervous, emotional and 
depressed; for the extraversion (E) factor, traits such as sociable, talkative, active and enthusiasm; for the 
openness (O) factor, traits such as ingenious, imaginative, artistic and original; for the agreeableness (A) factor 
traits such as, unselfish, forgiving, considerate and cooperative; and for the conscientiousness (C) factor traits 
such as, reliable, organised, efficient, and hardworking. After Pervin and John (2001 p257) 
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Respondents who had attended University (Edu=5, n=54 23%) had lower mean 
values for PC (-0.71), somewhat similar to those who were more optimistic about 
‘green’ influences and agreed the land was in a better shape than it had been in the 
past. This group also emerged as having lower agreeableness personality scores 
(<4.44). Personality was measured in this survey on a 5 point Likert scale 1=disagree 
strongly to agree strongly. The results however are read such that a score of, for 
example, 4.44 places the score at the higher end of the scale, which in this case is 
indicative of traits such as unselfish, forgiving, considerate and cooperative. But this 
also shows that the very small, highly agreeable group (n=7, 3%) are closer to a 
neutral stance on PC1.1 i.e. the more agreeable they are, the more that overcomes 
limited education.  
MEAN = -0.018
SD = 0.972
N = 235
EDUCATION < 5.00
MEAN = -0.714
SD = 1.089
N = 54
AGREEABPERS < 4.44
MEAN = 0.19
SD = 0.831
N = 181
FARMHA < 3.00
MEAN = -0.904
SD = 1.031
N = 47
MEAN = 0.561
SD = 0.379
N = 7
MEAN = -0.912
SD = 1.03
N = 12
MEAN = 0.268
SD = 0.76
N = 169
 
 
Figure 8-2 PC1.1 Outside intervention: regression tree - variable influences 
 
 PC1.2 Responsibility for the future 8.4.2
The majority of the statements in this component received strong agreement, though 
their importance was not necessarily supported by their respective loadings. This 
level of agreement provided by farmers, demonstrating their individual acceptances 
of a responsibility to protect the land for future generations was incredible, especially 
coming at a time when concern is being expressed about the level of responsibility 
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that farmers apply to their land. Respondents agreed that they needed to understand 
the impact of agriculture on land and that sustainability was vital to their property 
planning. Supporting the first statement, farmers acknowledged the importance of 
planning for the generational transfer of land, which has in the past been a serious 
issue among landholders, especially in relation to females. Farmers also recognised 
having an environmental duty of care in their property management. Collectively 
these statements display landholders’ responsibility for the future, both for the 
environment and successive generations.  
The second PC that emerged was primarily associated with 9 statements, with 
loadings ranging from 0.736 to 0.323 (Table 8-4) and explained 6% (Table 8-1) of 
the variance. The strongest agreement was with S1.55 that land managers have a 
responsibility to protect their property for future generations (Likert mean (Lx̅) 4.68) 
being closely followed in agreement in statements on similar rural issues, S1.35 that 
sustainability is a vital part of my property management planning (Lx̅ 4.67), and 
S1.26 that farmers have an environmental duty of care in the management of their 
property (Lx̅ 4.66). These three gained the greatest agreement of all statements 
contained within the first survey. This responsibility is further enhanced by very 
strong agreement in S1.56 that knowing how agricultural affects the environment is 
important to being a good farmer as shown in Table 8-4. 
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Table 8-4 PC1.2 Responsibility for the future statements 
Likert responses x̅ Ds Dl N Al As MD PC Loadings 
S1.55 Land managers have a 
responsibility to protect their 
property for future generations 
4.68 3 1 8 74 239 2 0.736 
S1.56 Knowing how agriculture 
affects the environment is 
important to being a good farmer 
(Reeve, 2001 p167*) 
4.58 4 0 9 103 208 3 0.674 
S1.33 An important part of farm 
management is planning for 
generational transfer 
4.24 6 9 45 106 158 3 0.614 
S1.35 Sustainability is a vital part 
of my property management 
planning 
4.67 3 3 13 59 247 2 0.592 
S1.26 Farmers have an 
environmental duty of care in the 
management of their property 
4.66 7 2 10 58 248 2 0.569 
S1.34 Formal education is essential 
in today's land management 
3.86 23 30 44 98 129 3 0.465 
S1.65 Farmers should invest in soil 
conservation to ensure the long 
term success of their farms 
4.44 3 3 24 113 180 4 0.441 
S1.45 Property Management Plans 
are essential for successful 
sustainable farming 
3.62 27 38 59 104 94 5 0.409 
S1.50 Investment in land care is 
important to ensure future farm 
profitability (Reeve, 2001 p169*) 
4.04 11 18 42 129 125 2 0.323 
Component means 4.31 9.67 11.6 28.2 93.8 181 2.89 0.536 
A regression tree analysis of the PC1.2 identified statements S1.55 and S1.33 (Figure 8-3) as 
the most influential (PRE0.57). The Likert mean (4.56) was skewed (-1.31) and this was 
reflected in the regression tree with the first split in the data being at Likert values of 5, or 
less than 5. The majority of responses were strong agreements with S1.55 that land 
managers have a responsibility to protect their property for future generations (PC1.2=0.38 
n=273 97%) on the right hand side, with the remainder on the left mostly just agreeing (n=9 
3%); there were almost no disagreements. Those who strongly agreed with S1.55 then 
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split between those who strongly agreed with S1.33 that an important part of farm 
management is planning for generational transfer (PC1.2=0.67 n=121 43%). Those 
with less strong support for S1.33 had mean PC2 values of 0 (n=90 32%) though 
most of these were in the agree category with almost none disagreeing. For those 
who only agreed or disagreed with S1.55, they further split on S1.55 into those who 
agreed (n=62 22%) and those who did disagree or had a neutral stance on S1.55 
(PC1.2=-2.36 n=9 3%).    
MEAN = 0.057
SD = 0.915
N = 282
Q55 < 5.00
MEAN = -0.909
SD = 1.002
N = 71
Q55 < 4.00
MEAN = 0.382
SD = 0.603
N = 211
Q33 < 5.00
MEAN = -2.361
SD = 1.856
N = 9
MEAN = -0.698
SD = 0.587
N = 62
MEAN = -0.002
SD = 0.546
N = 90
MEAN = 0.667
SD = 0.471
N = 121
 
 
Figure 8-3 PC1.2 Responsibility for the future: regression tree - statement influence 
The PC1.2 multiple regression analysis identified conscientiousness-person (ConPer) 
and agreeableness-person (AgrPer) as important. In both cases the higher people 
rated on these scores the higher were their PC1.2 values. The coefficient for ConPer 
was greater (0.39) than for AgrPer (0.29) suggesting that ConPer had a slightly 
greater and more sensitive influence. The best multiple regression found was: 
Equation 8-2 Responsibility for the future, multiple regression 
PC1.2=-2.67+0.39*ConPer+.29*AgrPer  
(adjR2 0.14, F=21.70, df=2,250, P<0.001) 
The regression tree analysis identified neuroticism-person as of influence (PRE 
0.097) 
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 PC1.3 Equitable rehabilitation 8.4.3
Farmers expressed a desire for equitable rehabilitation of the landscape, but in doing 
so there was obvious concern among a sizeable proportion of land managers that 
‘green’ and Government influences were too strong whereas farmers ‘knew’ what to 
do and while they should be supported they should also be left to get on with it and 
rehabilitate the landscape in their own way. This raises the issues of accountability 
and knowledge. It is doubtful if the community would be willing to hand over funds 
to farmers without any checks on how the funds were used. It would also be 
important to determine if farmers did have the requisite skills and knowledge to do 
the work required, to a satisfactory level. The data obtained here showed that farmers 
who had University qualifications and presumably had been exposed to more of the 
ideas that need to be considered in rehabilitating landscapes were more comfortable 
with Government involvement in their rehabilitation plans. That argues the need for 
wider education programs among farmers to bring them to a higher level of 
understanding. 
The third PC was primarily associated with 7 statements, with PC loadings ranging 
from 0.720 to 0.418 (Table 8-5), explaining 4% of the total variance. The need for a 
more equitable form of rehabilitation was highlighted in S1.71 that without financial 
assistance there is little farmers can do to prevent degradation occurring on their 
properties, S1.72 that owners of rural lands should be fully compensated for any 
changes they have to make to their management for environmental reasons, and 
S1.62 that governments have the primary responsibility for repairing land 
degradation in Australia. 
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Table 8-5 PC1.3 Equitable rehabilitation statements 
Likert responses x̅ Ds Dl N Al As MD PC 
Loadings 
S.71 Without financial assistance, there 
is little farmers can do to prevent land 
degradation occurring on their 
properties (Reeve, 2001 p168) 
3.16 47 72 46 102 58 2 0.720 
S.60 It is unfair to expect farmers to 
bear the cost of repairing their own 
land degradation (Reeve, 2001 p167*) 
3.12 47 65 67 89 55 4 0.711 
S.74 Financial incentives should be 
available to encourage farmers to 
use soil improving practices, e.g. 
rotation, stubble retention or deep 
ripping (Reeve, 2001 p164) 
3.90 23 30 36 101 132 5 0.670 
S.72 It is only fair that owners of rural 
land should be fully compensated for 
any changes they have to make to their 
management for environmental reasons 
(Reeve, 2001 p164) 
3.78 18 44 48 93 119 5 0.585 
S.62 Governments have the primary 
responsibility for repairing land 
degradation in Australia 
3.09 40 58 107 68 50 4 0.496 
S.30R Land degradation is the sole 
responsibility of the land owner 
3.37 41 61 51 81 91 2 0.447 
S.41 Lack of money is the greatest 
reason for not restoring land 
4.16 14 15 37 97 160 4 0.418 
Component means 3.51 32.9 49.3 56.0 90.1 95.0 3.71 0.578 
A regression tree analysis of PC1.3 identified statements S1.60 and S1.74 (Figure 
8-4) as the most influential (PRE 0.60). Across the group of statements identified as 
important for PC1.3 the Likert mean (3.51) was slightly skewed to the ‘agreement’ 
side of the scale (skewness = -0.51).  S1.60 that it is unfair to expect farmers to bear 
the cost of repairing their own land degradation was the major influence on PC3. 
129 respondents (46%) agreed or strongly agreed with this statement while 153 
(54%) were neutral or disagreed. Table 8-5 indicates that overall 35% of respondents 
were in disagreement with S1.60. Of those who agreed with S1.60, 69 (24%) 
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strongly agreed with S1.74 that financial incentives should be available to encourage 
farmers to use soil improving practice. Another 60 (21% of total) were less 
enthusiastic about S1.74 or disagreed, though as shown in (Table 8-5) over half of 
that part of the responses was still in agreement and only 16% of all those who 
answered that statement disagreed. Of those who were neutral or disagreed with 
S1.60, 98 (35%) still agreed or strongly agreed with S1.74 and only 55 (20%) were 
neutral or disagreed of which (Table 8-5), shows that only 16% disagreed to some 
degree.  
 
MEAN = 0.031
SD = 0.985
N = 282
Q60 < 4.00
MEAN = -0.546
SD = 0.802
N = 153
Q74 < 4.00
MEAN = 0.715
SD = 0.704
N = 129
Q74 < 5.00
MEAN = -1.171
SD = 0.692
N = 55
MEAN = -0.195
SD = 0.629
N = 98
MEAN = 0.303
SD = 0.672
N = 60
MEAN = 1.074
SD = 0.511
N = 69
 
 
Figure 8-4 PC1.3 Equitable rehabilitation: regression tree - influencing statements 
 
There were no significant multiple regression, or regression tree that identified the 
influence of any component, demographic and personality factors on PC1.3.  
 PC1.4 Departmental advice 8.4.4
The theme of this component has many statements supporting the control of land 
degradation, and science in its land rehabilitation role, as well as fact sheets for 
farmer education and the provision of technical expertise by governments. The need 
for land rehabilitation follows closely with respondents’ support for the 
responsibility towards the land they manage (PC1.2), and the need for an equitable 
solution for landscape restoration. The two highest loading statements refer to the 
worth of farming recommendations by government departments and the assistance of 
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departmental extension officers to property management. The sentiments of these 
statements relate to farming advice received by primary producers in their land 
management roles. 
The fourth PC was primarily associated with 7 statements, with loadings ranging 
from 0.730 to 0.360 (Table 8-6) that grouped the statements related to obtaining 
knowledge about improved practices. There was 3% of the total variance (Table 8-1) 
within this component.  These key statements relate to the way such knowledge is 
generated and then extended to farmers / land managers. In Australia the traditional 
pathway is via State Departments of Agriculture and related groups, hence the 
suggested grouping as ‘Departmental advice’. There was general agreement with 
these three statements and very few disagreements. When the whole group of 
statements is considered in a PC analysis the statements that had the greatest 
influence on PC4 were S1.16 that farming recommendations from government 
departments are generally worth following, S1.23 that Departmental extension 
officers are of great assistance to my property management (this is usually 
interpreted to mean Department of Agriculture – both PC loadings > 0.7) then S1.31, 
S.47, S1.66, S1.19 and S1.51.  
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Table 8-6 PC1.4 Departmental advice statements 
Likert responses x̅ Ds Dl N Al As MD PC Loadings 
S1.16 Farming 
recommendations from 
government departments are 
generally worth following 
(Reeve, 2001 p164) 
3.13 34 54 97 109 28 5 0.730 
S1.23 Departmental extension 
officers are of great assistance 
to my property management 
2.94 58 66 81 77 43 2 0.702 
S1.31 Science has an important 
role in the rehabilitation of 
damaged landscapes 
4.06 16 5 50 126 127 3 0.505 
S1.47 Governments should 
provide more technical 
expertise to farmers 
3.52 24 29 97 103 71 3 0.495 
S1.66 Short and thorough facts 
sheets would help educate 
farmers about better ways to 
manage their land 
3.84 11 18 74 130 92 2 0.492 
S1.19 It is worth seeking advice 
to decide how best to use your 
land (Reeve, 2001 p169*) 
4.09 14 16 29 131 133 4 0.481 
S1.51 Most practices to control 
land degradation are worth 
considering 
4.24 6 10 29 135 144 3 0.360 
Component means 3.69 23.3 28.3 65.3 116 91.1 3.14 0.538 
A regression tree analysis of the components most influential on PC4 identified 
statements S1.23 and S1.16 (Figure 8-5) as the most influential (PRE 0.60). The 
value of advice from Departmental extension officers (S1.23) was the greatest 
influence on PC4. 171 respondents (61%) agreed or strongly agreed with this 
statement, while 111 disagreed or strongly disagreed (39%). Of those who agreed 
with S1.23, 101 (36%) agreed with S1.16, but 70 were neutral or disagreeing with 
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S1.16 (25%). The complete set of responses (Table 8-6) shows that overall, 27% 
disagreed with S1.16.   
MEAN = 0.037
SD = 0.995
N = 282
Q23 < 3.00
MEAN = -0.771
SD = 0.805
N = 111
Q16 < 3.00
MEAN = 0.561
SD = 0.718
N = 171
Q16 < 4.00
MEAN = 0.08
SD = 0.647
N = 70
MEAN = 0.894
SD = 0.559
N = 101
MEAN = -1.191
SD = 0.739
N = 56
MEAN = -0.342
SD = 0.627
N = 55
 
 
Figure 8-5 PC1.4 Departmental advice: regression tree - influencing statements 
The PC1.4 multiple regression analysis on the component and variables identified 
variance in external advice (ExtAdv34) and Local Government Area (LGA35). The 
best multiple regression found was: 
Equation 8-3 Departmental advice, multiple regression 
PC1.4=-1.31-0.18ExtAdv2+0.94ExtAdv3+1.23ExtAdv4+0.49ExtAdv5+ 
0.30 LGA2+0.34LGA3+.94LGA4+.38LGA6  
(adjR20.22, F=9.99, df=8,244, P<0.001)  
Among these significant variables, the largest coefficient (0.94) for ExtAdv was 
ExtAdv3, which suggests producers seek external advice ‘occasionally’, and for 
ExtAdv4 frequently’ and LGA4 also had a coefficient of 0.94, which means 
producers in the Central Tablelands utilise department service more frequently that 
other locations.  
34  1 = Never,  2 = Rarely,  3 = Occasionally, 4 = Frequently, 5= Daily 
35  LGA represent a number of councils that were combined into geographical groups. 1 Upper western, 2 
Central west slopes and plains, 3 South west slopes and plains, 4 Central tablelands, 6 Other (Figure 4-2). 
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The regression tree (PRE 0.17) using PC1.4 as the dependent variable, identified 
seeking external advice (ExtAdv), (Figure 8-6) as influential. Positive values for PC4 
were associated with neutral and with agreement to seeking advice frequently, while 
there was a stronger negative effect on PCA.  They just disagreed about seeking 
advice frequently. 
 
MEAN = -0.011
SD = 1.001
N = 235
ADVICE < 3.00
MEAN = -1.161
SD = 1.061
N = 26
MEAN = 0.132
SD = 0.897
N = 209
 
 
Figure 8-6 PC1.4 Departmental advice: regression tree - influencing variables 
 
 PC1.5 Environmental awareness 8.4.5
This component has a strong environmental awareness focus as farmers reject the 
notion that habitat loss is not important to them, what they do on their property has 
little effect on other properties, environmental protection is not important to farms, 
and all demonstrate a strong environmental awareness. The environmental awareness 
in these statements supports the previously identified responsibility that farmers 
apply to their land management practices. 
The fifth PC was primarily associated with 4 statements, with loadings ranging from 
0.681 to 0.285 (Table 8-7) with 2% of the variance (Table 8-1) explained. 
Respondents in general disagreed with this group of statements. The strongest 
disagreement was with S1.25 that habitat loss and biodiversity are of no concern in 
my daily management (Lx̅ 1.84), with similar disagreement received to S1.52 that the 
protection of the environment is not an important part of being a successful farmer 
(Lx̅ 1.95). 
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Table 8-7 PC1.5 Environmental awareness statements 
Likert responses x̅ Ds Dl N Al As MD PC Loadings 
S1.38 On the whole, what a 
farmer does on their property 
has little effect on other 
properties (Reeve, 2001 p166*) 
2.08 136 102 33 29 24 3 0.681 
S1.25 Habitat loss and 
biodiversity are of no concern 
in my daily management 
1.84 169 89 30 24 13 2 0.616 
S1.52 Protecting the 
environment is not an 
important part of being a 
successful farmer 
1.95 161 88 25 32 19 2 0.603 
S1.54 Practices to manage land 
degradation cost more than they 
are worth 
2.63 67 83 100 52 22 3 0.285 
Component means 2.13 133 90.5 47 34.3 19.5 2.5 0.546 
A regression tree analysis of PC1.5 identified statements S1.38, S1.25 and S1.52 
(Figure 8-7) as the most influential (PRE 0.59). As there were general disagreements 
with the statements contributing to PC5, most of the respondents were associated 
with negative values of this PC. The most important statement was S.38 that on the 
whole, what a farmer does on their property has little effect on other properties. 
Some 209 (74%) of respondents disagreed with this statement. Of that group, 186 
(66%) disagreed with S1.25 that habitat loss and biodiversity are of no concern in 
my daily management, while only 23 (8%) were neutral or agreeing. Of those who 
disagreed with S1.38 and S1.25, 117 (41%) disagreed with S1.52 that protecting the 
environment is not an important part of being a successful farmer. Again, very few 
agreed with that statement. Of those who had agreed with S1.38, 23 (8%) agreed 
with S1.52. 
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 MEAN = 0.002
SD = 0.996
N = 282
Q38 < 3.00
MEAN = -0.354
SD = 0.786
N = 209
Q25 < 3.00
MEAN = 1.022
SD = 0.814
N = 73
Q52 < 4.00
MEAN = 0.698
SD = 0.664
N = 50
MEAN = 1.728
SD = 0.654
N = 23
MEAN = -0.484
SD = 0.69
N = 186
Q52 < 2.00
MEAN = 0.698
SD = 0.731
N = 23
MEAN = -0.712
SD = 0.627
N = 117
MEAN = -0.098
SD = 0.618
N = 69
 
 
Figure 8-7 PC1.5 Environmental awareness: regression tree - influencing statements 
Multiple regression analysis of PC1.5 and other variables identified nothing of 
significance. The regression tree for PC1.5 in relation to the other data collected 
(PRE 0.18) identified conscientiousness-person (ConPer), openness-person (OpePer) 
and agreeableness-person (AgrPer) (Figure 8-8) as influential. The most important 
was ConPer, with scores ≥4.78 associated with negative PC5 values i.e. strong 
disagreements with the underlying statements. Only 29 respondents (12%) were in 
that category. Another 206 respondents (88%) with ConPer scores <4.78 were 
associated with near neutral values for PC5. Of this subgroup 179 (76%) had OpePer 
scores <4.2. The final split in the tree was for this 179 respondents, 5 (2%) had an 
AgrPer score of 5 and the highest PC5 scores i.e. they were more in agreement with 
this set of underlying statements, while 174 (74%) had AgrPer scores <5 and a mean 
PC5 score of 0.12 i.e. marginally positive. 
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MEAN = -0.015
SD = 0.963
N = 235
CONSCIPERS < 4.78
MEAN = -0.636
SD = 0.698
N = 29
MEAN = 0.072
SD = 0.964
N = 206
OPENPERS < 4.20
MEAN = -0.567
SD = 0.678
N = 27
MEAN = 0.168
SD = 0.965
N = 179
AGREEABPERS < 5.00
MEAN = 0.121
SD = 0.931
N = 174
MEAN = 1.808
SD = 0.718
N = 5
 
Figure 8-8 PC1.5 Environmental awareness: regression tree - influencing variables 
 
 PC1.6 Profit and environmental protection 8.4.6
The cost of land rehabilitation in Australia is significant and the issue of who should 
pay for it is unresolved. Two very similarly worded statements provided producer 
agreement that a small decrease in profit is worthwhile to protect the farm and the 
environment. The agreement does not resolve who should pay for restoration but 
supports the environmental awareness of farmers where profit is not everything. 
This PC was associated with 4 statements, with loadings ranging from 0.765 to 0.424 
(Table 8-8) and 2% of the total variance (Table 8-1) explained. The most agreement 
came in S1.61 that profit and capital gain is only a small part of the satisfaction to 
be gained from farming (Lx̅ 4.07) in contrast to  the results of PC1.3 concerning  
‘equitable rehabilitation’ (Table 8-5) and who should bear the cost of land 
rehabilitation. This component encompasses the principles of farming values 
especially with the broad agreement expressed in S1.57 and S1.28, where a small 
decrease in profit is regarded as worthwhile in the protection of the environment.  
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Table 8-8 PC1.6 Profit and environmental protection statements 
Likert responses x̅ Ds Dl N Al As MD PC Loadings 
S1.57 A slight decrease in 
farm profit is worthwhile to 
help protect the environment 
on the farm 
3.87 13 30 51 121 107 5 0.765 
S1.28 A small decrease in farm 
profit is worthwhile to protect 
the environment (Reeve, 2001 p169*) 
3.90 16 26 38 138 105 4 0.716 
S1.14R There is no point in 
adopting new management 
practices unless they are 
profitable (Reeve, 2001 p168) 
2.48 98 87 54 57 29 2 0.444 
S1.61 Profit and capital gain is 
only a small part of the 
satisfaction to be gained from 
farming 
4.07 7 26 32 129 129 4 0.424 
Component means 3.58 33.5 42.3 43.8 111 92.5 3.75 0.587 
A regression tree analysis of PC1.6 identified statements S1.57 and S1.28 (Figure 
8-9), as the most influential (PRE 0.59) on PC1.6. The majority of responses (200, 
71%) were positive i.e. in agreement with the general sentiment that profit can be 
foregone for environmental benefits. Of those who agreed with S1.57, 89 (32%) 
strongly agreed with S1.28. Others agreed or disagreed with S1.28, though most of 
those were in agreement or neutral (Figure 8-8). For those who were milder in their 
support for S1.57 or disagreed, only 38 (13%) disagreed; a similar proportion was 
evident (Figure 8-8).  
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 MEAN = -0.007
SD = 0.999
N = 282
Q57 < 4.00
MEAN = -0.974
SD = 0.938
N = 82
Q57 < 3.00
MEAN = 0.389
SD = 0.713
N = 200
Q28 < 5.00
MEAN = -1.572
SD = 0.906
N = 38
MEAN = -0.457
SD = 0.601
N = 44
MEAN = 0.025
SD = 0.614
N = 111
MEAN = 0.843
SD = 0.551
N = 89
 
 
Figure 8-9 PC1.6 Profit and environmental protection: regression tree - influencing 
statements 
Additional multiple regression analyses and regression trees, using PC6 as the 
dependent variable and demographic and personality data did not identify any 
significant relationships. There was the suggestion that PC1.6 could relate to 
occupation (Occ36) and agreeableness-person (AgrPer) but the small amount of total 
variance explained by PC6 and the overall variability in the data meant those 
influences were not significant. 
 PC1.7 Environmental protection 8.4.7
The two highest loading statements continue the previously identified support for the 
environment. Farmers identified a level of disagreement for the need to produce food 
and fibre over preserving the environment and similarly disagreed that increasing 
farm income was a more important consideration to that of reducing land 
degradation. While a less significant component the statements identify a message of 
environmental protection from farmers. 
PC1.7 was primarily associated with 3 statements, with loadings ranging from 0.727 
to 0.436 (Table 8-9), with 2% of the variance (Table 8-1) explained. There was a 
marginal average agreement with S1.59 that the most important objective of farming 
36 Occupation; farmer or forester 
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is to maximise profit (Lx̅ 3.32) though the PC loading was low (0.44). The lack of a 
clear response to S1.59 was understandable in the responses to S1.67 that farmers 
have a greater responsibility to produce food and fibre than they have to preserve 
the environment and S1.68 that in my case increasing farm income is a more 
important consideration than reducing land degradation on the farm, where there 
was a marginal average disagreement with the sentiment that agricultural produce 
and farm income was more important than the environment on the farm.  Both S1.67 
and S1.68 had PC leadings >0.7 and 79% or 76% respectively of the respondents 
gave neutral or disagreeing responses to these statements. The sentiments of the 
component encompass the value of environmental protection over profit. 
Table 8-9 PC1.7 Environmental protection statements 
Likert responses x̅ Ds Dl N Al As MD PC Loadings 
S1.67 Farmers have a greater 
responsibility to produce food 
and fibre than they have to 
preserve the environment (Reeve, 
2001 p164) 
2.53 72 98 84 53 18 2 0.727 
S1.68 In my case increasing 
farm income is a more 
important consideration than 
reducing land degradation on 
the farm 
2.54 77 99 69 54 23 5 0.703 
S1.59 The most important 
objective of farming is to 
maximise profit (Reeve, 2001 p165) 
3.32 40 54 53 118 60 2 0.436 
Component means 2.79 63 83.7 68.7 75 33.7 3 0.622 
A regression tree analysis of the PC7 identified statements S.67 and S.68 (Figure 8-10) as the 
most influential (PRE 0.57). S1.67 was the most influential on PC1.7. Where respondents 
were neutral or agreed with S1.67 (47%) there were 57 (20% of all respondents) who agreed 
with S1.68 and 76 (27%) who were neutral or disagreed. For the 149 who disagreed with 
S1.67 (53%) they also then split in their responses to S1.68 between the 52 (18%) who 
strongly disagreed with S1.67 and the remaining  97, (34%) who varied from strong 
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agreements to just disagreeing. The multiple regression and regression tree between PC7 and 
other variables identified nothing of significance.  
 
MEAN = 0.014
SD = 1.004
N = 282
Q67 < 3.00
MEAN = -0.593
SD = 0.77
N = 149
Q68 < 2.00
MEAN = 0.693
SD = 0.774
N = 133
Q68 < 4.00
MEAN = -1.162
SD = 0.749
N = 52
MEAN = -0.288
SD = 0.588
N = 97
MEAN = 0.355
SD = 0.611
N = 76
MEAN = 1.144
SD = 0.743
N = 57
 
 
Figure 8-10 PC1.7 Environmental protection: regression tree - influencing statements 
 
The PC1.7 multiple regression analysis and regression tree between the component 
and variables identified nothing of significance or influence.  
 Comparison with Reeve’s attitudinal statements  8.4.8
From the 25 statements taken from Reeve’s (2001) attitudinal survey, 21 statements 
(Table 8-10), were identified as important in the 7 PCs described above and 9 of 
these statements were identified as  influential in the 7 regression trees done. To 
compare the result of this and the Reeve (2001) studies, the Likert scale values for 
each of the 21 important statements from both surveys, Chi-square tests were done, 
and the results are set out in Table 8-10.   As previously noted, some adjustments 
were made with the wording of the statements:  where two different wordings appear 
in the statement box, the upper wording relates to this study and the lower is that 
used by Reeve (2001); where only one statement appears the same wording was used 
in both studies. Reeve’s original survey statement numbers are in brackets at the end 
of each statement. The statements Likert means from this and Reeve’s survey are 
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shown in the centre of the table and the Pearson Chi-square, degrees of freedom, and 
probability level are on the right.  
Table 8-10 Comparison with Reeve’s attitudinal statements 
Questionnaire number and statement  
 
Finlay        
&      .       
Reeve 
means 
   Pearson Chi-square,            
degrees of freedom,           
probability level     
(under null hypothesis) 
S1.13 Environmentalists seldom consider the economic 
implications of their policies (73)37 
4.21 
χ²=66.87, df=4, P<0.001 
3.87 
S1.14 There is no point in adopting new management 
practices unless they are profitable (69) 
3.49 
χ²=95.31, df=4, P<0.001 
2.92 
S1.15 Governments pay too much attention to the ‘green’ 
movement’ 4.18 
χ²=95.66, df=4, P<0.001 
Governments these days pay too much attention to the 
‘green movement’ (22) 3.40 
S1.16 Farming recommendations from government 
departments are generally worth following (23) 
3.09 
χ²=43.46, df=4, P<0.001 
3.10 
S1.17 Some of the things conservationists are trying to 
protect are not worth worrying about (20) 
3.17 
χ²=9.13, df=4, P<0.058 
3.13 
S1.19 It is worth seeking advice to decide how best to use 
your land  
4.06 
χ²=44.02, df=4, P<0.001 
It is well worth seeking outside advice to decide how best to 
use your land (25) 3.76 
37 Reeve (2001) survey statement number 
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Questionnaire number and statement  
 
Finlay        
&      .       
Reeve 
means 
   Pearson Chi-square,            
degrees of freedom,           
probability level     
(under null hypothesis) 
S1.21 Farmers are the best people to decide how much of 
their land should be cleared (30) 
3.59 
χ²=51.35, df=4, P<0.001 
3.20 
S1.27 People who knowingly pollute the countryside are 
just as criminal as people who steal (16) 
4.32 
χ²=23.20, df=4, P<0.001 
4.22 
S1.28 A small decrease in farm profit is worthwhile to 
protect the environment 3.85 
χ²=11.04, df=4, P<0.026 
It is worth putting up with a small decrease in farm profit to 
protect the environment (18) 3.91 
S1.37 All necessary land conservation methods should be 
used, whatever the cost (17) 
2.47 
χ²=175.99, df=4, P<0.001 
3.32 
S1.38 On the whole, what a farmer does on their property 
has little effect on other properties 
2.04 
χ²=30.80, df=4, P<0.001 
On the whole, what a farmer does on his/her property has 
very little effect on other properties (61) 
2.35 
S1.40 When tackling land degradation, first-hand 
experience is more useful than theory  3.97 
χ²=18.06, df=4, P<0.001 
When it comes to tackling land degradation, practical first-
hand experience is more use than scientific theory (53) 3.93 
S1.45 Property Management Plans are essential for 
successful sustainable farming  
3.59 
χ²=38.11, df=4, P<0.001 
Property Management Plans prepared by Government 
Agencies are an unnecessary interference with farmers 
rights to use their land the way they see fit (27) 
3.39 
S1.48 Compared to the past, the land degradation now 
occurring in Australia is relatively minor  
3.30 χ²=85.87, df=4, P<0.001 
167 
Questionnaire number and statement  
 
Finlay        
&      .       
Reeve 
means 
   Pearson Chi-square,            
degrees of freedom,           
probability level     
(under null hypothesis) 
Compared to what happened in the past, the amount of land 
degradation now occurring in Australia is relatively minor 
(37) 
2.78 
S1.50 Investment in land care is important to ensure future 
farm profitability (32) 
3.98 
χ²=7.11, df=4, P<0.130 
4.07 
S1.56 Knowing how agriculture affects the environment is 
important to being a good farmer 
4.49 
χ²=102.25, df=4, P<0.001 
Knowing how agriculture affects the environment is 
important to being a good farmer (63) 3.99 
S1.59 The most important objective of farming is to 
maximise profit (55) 
3.26 
χ²=29.09, df=4, P<0.001 
3.05 
S1.60 It is unfair to expect farmers to bear the cost of 
repairing their own land degradation  
3.07 
χ²=75.15, df=4, P<0.001 
It is unfair to expect farmers to bear the cost of repairing 
land degradation on their properties (64) 
3.33 
S1.67 Farmers have a greater responsibility to produce food 
and fibre than they have to preserve the environment (19) 
2.49 
χ²=27.30, df=4, P<0.001 
2.24 
S1.70 Too little is being done to educate farmers about 
damage done to the environment by some agricultural 
practices (72) 
3.07 
χ²=62.99, df=4, P<0.001 
3.54 
S1.71 Without financial assistance, there is little farmers 
can do to prevent land degradation occurring on their 
properties (68) 
3.14 
χ²=20.77, df=4, P<0.001 
3.10 
S1.72 It is only fair that owners of rural land should be fully 
compensated for any changes they have to make to their 
3.68 χ²=19.22, df=4, P<0.001 
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Questionnaire number and statement  
 
Finlay        
&      .       
Reeve 
means 
   Pearson Chi-square,            
degrees of freedom,           
probability level     
(under null hypothesis) 
management for environmental reasons (42) 
3.93 
S1.73 If Australian agriculture is going to have a long term 
future, there will have to be a lot of cleared country put 
back to bush and plantation forestry (51) 
2.22 
χ²=218.26, df=4, P<0.001 
3.14 
S1.74 Financial incentives should be available to encourage 
farmers to use soil improving practices, e.g. rotation, 
stubble retention or deep ripping (52) 
3.82 
χ²=25.93, df=4, P<0.001 
4.11 
S1.75 If governments decide that the rivers need more water 
for environmental purposes, it is fair to expect irrigators to 
forego their water without being compensated (44) 
2.42 
χ²=405.55, df=4, P<0.001 
3.77 
 
A Chi square test of association between the Likert mean of responses to the 25 
statements of (Reeve 2001) used in this survey found that 21 statements were 
significantly different and 3  statements not significantly different;  S1.17, P<0.058; 
S1.28, P<0.026; and S1.50, P<0.130. Where means were extremely close (i.e. 3.09 
and 3.10) an inspection of the primary data identifies a spread (long tails) in the data 
scores in one survey, whereas an inspection of the other survey data identifies 
concentrated sample with a reduced spread of values; ‘same’ mean but no 
association. The lack of association is attributed to the time period between the 
surveys reflecting a change in environmental awareness and concern over time. It 
could also be attributed to a difference in population sample, from a large portion of 
central and western NSW with mixed enterprises, to an Australia wide sample 
specifically targeting 11 agro-ecological zones and comprising a range of enterprises. 
A close inspection of the statements would indicate that the non-significant 
statements were of a more generic nature. This survey sought responses from a range 
of enterprises, where the 327 respondents represented ~22% of the population of 
Reeve’s (2001) Australian study. 
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 The importance and influence of Reeve’s statements 8.4.9
The comparison between the two surveys is interesting but has done little in 
establishing an association between survey statements, however the influence of 
Reeve’s statements in the regression tree analysis of the five principal components 
requires further assessment.  
The responses to Reeve’s statements have provided a valuable addition to this 
research and many influential statements >0.600 would be applicable to 
questionnaires of this nature in the future. Responses to the statements in this chapter 
have helped define how primary producers believed society should look, as well as 
determining their general attitudes towards the environment. Of the total 25 
statements used from Reeve, 21 were located in the first five of the principal 
components (Table 8-11) and 9 (36%) were found to be influential. The 9 influential 
statements have PC loadings ranging from 0.769 to 0.603, indicating that they would 
all be suitable for use in future research similar to this especially where a concise set 
of statements were required. 
Table 8-11 The importance and influence of Reeve’s statements  
PC 
Number of 
component 
statements 
Number 
of 
influential 
statements 
Influential 
statement numbers 
Influential  
PC High 
loadings 
Influential 
PC Low 
loadings 
Reeve                      
Total 
Reeve
Influential 
PC1.1 11 3 S1.15, S1.48, S1.69 0.769 0.607 8 3 
PC1.2 9 2 S1.55, S1.33 0.736 0.614 2 0 
PC1.3 7 2 S1.60, S1.74 0.711 0.670 4 2 
PC1.4 7 2 S1.23, S1.16 0.730 0.701 2 1 
PC1.5 4 3 S1.38, S1.25, S1.52 0.681 0.603 1 1 
PC1.6 4 2 S1.57, S1.28 0.765 0.716 2 1 
PC1.7 3 2 S1.67, S1.68 0.727 0.703 2 1 
 45 16   0.731 0.659 21 9 
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 Discussion 8.5
The face of rural Australian is changing with fewer primary producers (ABS 2012a), 
larger property sizes (Hooper et al. 2002) aging farmers (ABS 2012a), volatile 
commodity prices (Devlin, Woods and Coates 2011) and climate variability (Pittock 
2005). With increasing demand for agricultural products to sustain a growing 
population (Cribb 2010) and the growing recognition at the level of land degradation 
in Australia (SoE Committee 2011), the engagement of primary producers regarding 
the future of land management and agriculture in this country is imperative.  
The utilisation of a range of analysis techniques in this chapter has allowed the data 
to integrate in order to maximise the potential for an array of possible outcomes. The 
principal component analysis ordered the statements into themes and importance, and 
the regression tree analysis identified the influential statements that reinforce the real 
meaning of the component. The multiple regression was useful in confirming much 
of what was identified by the regression trees, but it did not provide the same impact 
of result as had the regression trees. The Chi - square test offered a lot of potential, 
however in this situation, for reasons just described, it was not particularly useful.  
To identify themes and their major influences a hierarchy of statistical tools were 
used in this particular analysis. Principal component (PC) analysis was used to 
identify the common groups of responses. In the majority of cases the major loading 
for a PC from any one statement applied to one PC. There were some statements 
with similar loadings for different PCs but the value of each loading was often low 
and they did not emerge as significant with other analyses. A remaining group of 
statements had no important influence on the PCs. These later statements did not 
help to discriminate among respondents and their value to the analyses was low. 
These statements could be reformulated or dropped from future similar studies.  
To further rank the influence of statements, regression trees (RT) were used where a 
PC was the dependent variable and all statements entered as independents. A 
conservative approach was taken of restricting RT analyses to variables that 
explained >5% of the variance in the dependent variable. As a result the more 
important influences on a PC were identified; they could be ranked in order and the 
sector of the data range where they applied defined. Some variables only had an 
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important influence on part of the data set. The variables that were defined as more 
important in RT analyses had PC loadings around 0.6 or greater. This was consistent 
across all the analyses done. It provides a useful tool to resolve the more important 
influences on a PC and also suggests that in a PC analysis such as done here, the 
main factors to focus on are those that have a PC loading of >0.6. This is a more 
conservative limit than found in other research (Tabachnick and Fidell 2001, p.614). 
Setting a limit to define variables in an RT that account for e.g. >1% of the variance 
would include considerably more variables, but would complicate the task of 
defining the theme identified by each PC. Those additional variables had been 
identified in the PC analyses. 
Multiple regressions (MR) were also used to identify significant variables, but they 
mostly accounted for considerably less variation in the dependent variables and 
identified few of the more important factors than did RT. This was possibly due to 
MRs assuming that the effect of a variable applies over the whole data range, 
whereas the RTs show that many variables were only having an important influence 
on part of the data. 
Once the statements having the most influence on each PC were defined, RT and MR 
were then used to investigate the relationship between the various demographic and 
other variables collected. Again RT tended to account for more of the variability than 
did MR, though both usefully identified relationships of interest.  
Throughout these analyses only part of the variability among responses was 
accounted for, but enough to discern significant themes and interactions that help to 
understand the attitudes of farmers to the environment. 
 PC1.1: Outside intervention 8.5.1
Primary producers and Greens might be seen as having a lot in common, in terms of 
their desire to protect the environment for future generations, however differences 
between them exist (Prichard and McManus 2000). The majority of producers agreed 
that Greens were being given too much attention by government (S1.15) and believe 
‘Agency’ property management plans (S1.69) are unnecessary (Figure 8-2); both 
were regarded as outside intervention into their operations. There was a large 
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majority who wanted less government intervention in dictating how they should 
manage their farms. This may be due to producers seeing the issues of the ‘Greens’ 
and ‘Agency’ plans as being closely connected, though with only 28% of all 
respondents strongly agreeing with S1.15 and S1.69, any link may just be perception. 
Producers were not so dismissive of agency property management plans, which 
while they might be regarded as an unnecessary interference in the property 
management, may also provide direction to the farming enterprise. While land 
managers may object to outside influences, they are being influenced by the on-going 
public debates in this area. Producers would probably argue that they are 
incorporating the aspects of land management publically discussed, and maybe that 
is not a problem. Respondents not strongly agreeing to the influence of the ‘Greens’ 
included those 30% who were neutral to strongly agreeing that compared to the past, 
current land degradation is only minor – suggesting that they backed their ability to 
more rationally appraise land degradation than did  those who  strongly objected to 
any attention government may pay to the ‘Greens’. It seems here that some responses 
may be  attributable to a general objection  to groups that dictate to producers as to 
what they must do; if so the respondents are discriminating between wider public 
discussions of environmental issues vs. dictation of what should be done by ‘greens’ 
and Agencies. This influence may be evidenced by government legislation in the 
reduction of land clearing (Mark 2007), and the restoration of environmental flows to 
rivers (ABS 2010). Tolerance of outside intervention did though vary among 
respondents. Those with higher levels of education (Equation 8-1), especially those 
with University degrees, were less concerned about outside intervention into how 
they should manage their land. They have possibly acquired more skills in how to 
incorporate additional practices into their land management. Lower educational 
achievers were also among the less agreeable personalities and along with those with 
smaller properties (<151-500Ha) were less tolerant of outside intervention (Table 
8-3). This may reflect their perceived reduced opportunities to change farming 
practices. 
 PC1.2: Responsibility for nature  8.5.2
Not all primary producers appreciated outside intervention into their business, but 
97% acknowledged the concept of landholder responsibility and protection towards 
their land for future generations. This was linked to their wanting to pass on their 
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land to future generations, and that most farms are still family farms. Generational 
transfer has been an importance issue in rural Australia (Crockett 2002) and this 
research received strong agreement of this issue as an important part of management 
planning. Historically in Australia many farms transferred from father to son/s with 
apparently minimal consideration for females, which was clearly a gender issue, but 
today with so many leaving the land, especially young people in search for better 
opportunities elsewhere, the practices of the past are being reconsidered. 
Sustainability (Roberts 1995), duty of care (Learmonth et al. 2007) and responsibility 
(Cocklin and Dibden 2005) collectively received in excess of 90% agreement. This 
consensus provided powerful support for the notion that primary producers practice 
land stewardship as part of their management strategy. The conscientiousness and 
agreeableness of the person had a small positive influence on landholder 
responsibility.  
 PC1.3: Equitable rehabilitation  8.5.3
Primary producers consider that they need help from the wider community to 
rehabilitate the landscape to a level that the wider community now perceives as 
necessary. The sentiment of respondents was that the majority are willing to do the 
work, but need an equitable sharing with the wider community on the costs of doing 
what is required. An on-going consequence of this can be seen in the wide support 
for the Landcare and related programs across Australia, which the Government 
funds. This raises the issues of accountability and knowledge. It is doubtful if the 
community would be willing to hand over funds to farmers without any checks on 
how the funds were used. It would also be important to determine if farmers did have 
the requisite skills and knowledge to do the work required, to a satisfactory level. 
The data obtained here showed that farmers who had University qualifications, and 
presumably had been exposed to more of the ideas that need to be considered in 
rehabilitating landscapes, were more comfortable with Government involvement in 
their rehabilitation plans. This argues the need for wider education programs among 
farmers to bring them to a higher level of understanding. Many primary producers 
may not be in the position to fund significant restoration in their own right, despite 
their personal commitment to the environment and their expression of responsibility 
to their land. The restoration of rural lands is recognised, but how the financial 
burden should be borne is an issue to producers and the community. 
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 PC1.4: Departmental advice 8.5.4
Farmers place great stead in science in its role for landscape rehabilitation however, 
farmers displayed ambivalence towards government farming recommendations and 
the assistance provided in property management planning; these are often provided 
by different Agencies. Despite some reticence about receiving advice from others, 
many farmers showed a willingness to seek specialised advice when it is deemed 
necessary. Overall it seems that farmers were seeking advice but were not accepting 
it uncritically. This could reflect some of the mistakes of the past now attributed to 
poor government policy e.g. incentives for land clearing and over-allocation of water 
for irrigation. As a subset of these responses there was a range from agreement to 
disagreement to the assistance provided by extension officers (S23). This suggests 
that local factors could influence this response e.g. availability of staff, quality of 
local extension advice, and the experience of the officer. The 27% disagreement with 
S16 (Table 8-6) might imply that while these respondents were supportive of 
Departmental extension officers it was not a blind acceptance of the advice; they 
separated the organisation from the actual advice given at times. In identifying where 
producers turned to for sourcing technical advice (Figure 6-15) they placed the 
departmental advisor down the list, and past the media, radio and journal, but this 
might reflect the ease of access and frequency of use of these sources rather than a 
particular objection to using a Department. PC1.5 received negative support from 
producers who rarely sought external advice but this reversed, with increased 
reliance on advice increased in the daily management of land; support for the 
component grew when LGAs became less ‘remote’. This possibly reflects the 
reduced Departmental support in remote regions, rather than any disinterest in 
utilising the services available. But while there may have been a great dependence in 
the past on departmental extension officers, problems have existed (Barr and Cary 
1992) and the messages have not always been as well received by landholders as 
they might have been (Vanclay and Lawrence 1995). Decades ago, advice was 
arguably more about technical issues; today there is a wider consideration of 
environmental issues and that is more complex to assimilate. The number of 
extension officers is in decline (Hunt et al. 2012), however agricultural extension 
(Jennings, Packham and Woodside 2011; Pannell and Vanclay 2011) is likely to 
remain an important part of primary production for the foreseeable future.  
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 PC1.5: Environmental awareness 8.5.5
With a recognised responsibility to the land comes the need for environmental 
awareness in understanding the potential impact of agricultural operations on the 
environment. The disagreement expressed in PC1.5 statements identified significant 
responsibility and understanding towards the environment on the part of respondents. 
The sentiments of these statements identified a strong level of environmental and 
ecological awareness among land managers relating to their property. With a strong 
disagreement to farming activities having little impact on other properties (74%), 
comes similar disagreement that habitat loss and biodiversity were of no concern to 
the producer (66%). The sole agreement to the influential statements was restricted to 
a small group (9%) of producers that disagreed in the need to protect the 
environment in order to be successful, which highlights an educational need to keep 
farmers well informed of the impact of their operations. This small group of farmers 
could be those who are focused on maximising their agricultural production above all 
else, but that may not mean that they do not do any environmental protection, only 
that their preference is otherwise. The three influential statements in this component 
have PC loadings >0.6, a value above that ‘required for good analysis’ (Tabachnick 
and Fidell 2001, p.614). The primary data shows the location of most respondents 
who strongly disagreed with S1.25 (n=5) regarding habitat loss and biodiversity; 
S1.38 (n=11) what a farmers does …little effect on another property; and S1.52 
(n=14) protecting the environment, were located in LGA3, an area arguably known 
for its mixed farming operations and brings into question of education or advice that 
is available to producers in those areas. 
Three personality factors of interest emerged: conscientiousness, openness, and 
agreeableness in relation to PC1.5. High scores ~5 for conscientiousness (reliable, 
organised, efficient, and perseverance), for openness (ingenious, imaginative, artistic 
and original with new ideas) and for agreeableness (unselfish, forgiving, considerate 
and cooperative) identify traits that overall make the respondents strongly agreeable 
to the component and its underlying theme. Producers for example who had high 
conscientiousness scores indicate that in supporting environmental awareness they 
apply the traits of, reliability, organised and efficiency; traits beneficial to good 
administration for example. 
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 PC1.6: Profit and the environment 8.5.6
The profit and environment theme identified two statements with strong similarity to 
test the reliability of the responses; each produced a loading >0.70 and identified the 
importance that farmers generally believe that a small decrease in profit is 
worthwhile for the protection of the environment. Indeed, one in six respondents 
considered that profit had precedence over managing the land for the environment. 
That doesn’t mean they were not conscious of attending to environmental problems, 
but possibly that they wanted to first make a profit before attending to those 
problems. 
While both S1.67 and S1.68 determined the theme of ‘environmental protection’ 
identified in PC1.7, there was some independence in the way respondents answered 
S1.67 and S1.68. That suggests that while for instance, some agreed (S1.67) that 
farmers have a greater responsibility to produce food and fibre than they have to 
preserve the environment as a general principle, when it came to their own property 
they would split in their reactions to S1.68 that in my case increasing farm income is 
a more important consideration than reducing land degradation on the farm. The 
reverse relationship also applied i.e. those who disagreed with S1.67, split in their 
responses to S1.68. This discrimination between the general principle and personal 
decisions on their own properties showed that farmers were reserving the right to 
accede to or reject social expectations of environmental management. This 
component on environmental protection, the smallest discussed from the first survey, 
had only 3 statements and only accounted for only 5% of the total variance 
explained; while it’s significant, it’s of minor consequence. 
 Conclusion 8.6
The attitudes expressed by primary producers in this survey have identified their 
concerns at the outside intervention placed upon them by government and ‘Greens’, 
providing strong endorsement for responsibility and planning for generational 
transfer of their land. They demonstrated a strong environmental awareness and need 
for land rehabilitation, but despite their willingness to forego some profit and invest 
the process personally, they seek an equitable solution for the restoration of the land 
as it is beyond their capacity to bear all the cost themselves; there was some 
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ambivalence towards departmental advice. The next chapter identifies and discusses 
attitudinal statements from the second survey on agricultural and environmental 
issues, with a climate and water focus. 
178 
9 Issues of producer priority: climate, restoration, technology … 
 Introduction 9.1
The Australian countryside today is far different from that which confronted 
European settlers 200 years ago, and in recent decades a growing chorus of concern 
about the landscape has been documented (Barr and Cary 1992; Beale and Fray 
1990; Conacher and Conacher 1995; Roberts 1984), especially in relation to the way 
agricultural land is managed. The foundation of the concern lay at the level of land 
degradation in Australia (SoE Committee 2011) and a perceived failure of primary 
producers to adopt what were considered to be more enhanced, environmentally 
acceptable and appropriate (Yencken and Wilkinson 2000) land management 
practices particularly in relation to climate and water (Pigram 2006; Pittock 2005; 
SoE Committee 2011).  
Australia is a dry continent and subject to seasonal extremes (Botterill and Fisher 
2003; Cary, Lindenmayer and Dovers 2003) causing hardship to many and incurring 
unwelcomed cost on the nation. What are the concerns and attitudes of farmers 
towards water and climatic issues? The second of the study’s two surveys focused on 
clarifying primary producer attitudes towards a range of agricultural and 
environmental issues, and their impact on primary production. This chapter evaluates 
the responses obtained and discusses the important themes that emerged. 
 Methods 9.2
 Second survey instrument development 9.2.1
The 28 attitudinal statements reported on in this chapter were a part of the instrument 
used in the second survey, specifically constructed to complement those used in the 
first survey; a further 42 statements were included in the second questionnaire from 
an overseas study (Vogel 1996, ch. 9). The responses were recorded on a five point 
Likert scale; from disagree strongly to agree strongly. The second survey 
questionnaire is attached in Appendix B. 
 Second survey distribution and participation 9.2.2
Questionnaires were distributed to 213 primary producers from throughout central 
and western NSW, who consented to participate in this research following the first 
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survey. Following the post of the second survey, one follow-up reminder was sent to 
producers and in total a 158 responses were received. The response rate for this 
questionnaire was 74.2% and the respondents a subset of the first survey 
respondents. 
 Data analysis 9.2.3
On receipt of the completed questionnaires, all data was manually entered into SPSS. 
Descriptive analysis was done on all the data to obtain response numbers and Likert 
means. For principal component analysis an adequate number of responses must 
have been received in relation to the number of statements posed. With 158 
responses and 70 attitudinal statements, the ratio of respondents to statements was 
2.28 to 1, which is well below the minimum of 5 to 1 (Pallant 2001) considered to 
being adequate. The 42 overseas statements (Vogel 1996) were removed providing a 
revised ratio for analysis of 5.64 responses to statement ratio for the 28 statements; 
an adequate (Pallant 2001) ratio for PC analysis. Some further data organisation was 
done in Excel. The data were then analysed by Principal Component (PC) utilising 
SPSS V.20.0, (IBM 2011), Multiple Regression utilising GenStat (V.14.1) (VSN 
International 2012) and Regression Trees utilising SYSTAT (V13) (SYSTAT 
Software 2012), in order to identify patterns in the responses.  
Multiple regression analyses were used to establish the overall relationships between 
each PC and a total of 18 demographic variables such as  age, education, experience, 
gender, property size, CMAs, LGAs etc. (see Chapter 6) and 5 personality variables 
(see Chapter 7), 23 in total. 
Regression tree analyses examined the same relationships between each PC and the 
23 personality and demographic variables used for multiple regression. The variance 
explained by regression trees was calculated as the Proportional Reduction in Error 
(PRE), which is equivalent to an R2. Regression trees were constrained to only 
include variables that individually explained >5% of the total variance in any PC and 
had at least 5 observations in a ‘cell’. This conservative approach was taken to 
identify the more important questions underlying the overall response captured in a 
PC and hence better characterise the respondents.  
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 Principal component analysis 9.2.4
Principal Component (PC) analysis of 28 supplementary attitudinal statements from 
the second survey produced 9 PCs with Eigenvalues >1, explaining 61.4% of the 
variance. The first 5 components with Eigenvalues ≥1.5 that explained >40% of the 
total variance (Table 9-1) are described (the PC tables for the other 4 components are 
attached in Appendix H). For the 28 statements, PCs1-5, an inspection of the 
correlation matrix revealed the presence of many coefficients ≥0.30. The Kaiser-
Meyer-Oklin value was 0.66, exceeding the recommended value of 0.60 (Kaiser 
1974) and Bartlett’s Test of Sphericity (Bartlett 1954) reached significance (0.00) 
Table 9-2. 
Table 9-1 Initial eigenvalues - second survey (part 1) PCs 
The complete Total Variance Explained table is attached in Appendix G 
Component 
Initial Eigenvalues 
Total 
% of 
Variance 
Cumulative 
% 
1 4.02 14.4 14.4 
2 2.94 10.5 24.9 
3 2.30 8.2 33.1 
4 1.68 6.0 39.1 
5 1.49 5.3 44.4 
 
Table 9-2 KMO and Bartlett's Test - Second survey (part 1) PCs 
Kaiser-Meyer-Olkin 
Measure of Sampling 
Adequacy. 
.660 
Bartlett's 
Test of 
Sphericity 
Approx. 
Chi-Square 
1044.622 
df 378 
Probability <0.001 
 
 Data presentation 9.2.5
PC analysis requires positive loadings from all statements in a component, therefore 
statements with negative loadings were recoded to provide positive loadings; score 
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values were reversed i.e. 5 strongly agree changed to 1 strongly disagree and 
reanalysed. For statements requiring recoding an R adjacent to the numbers to 
indicate the reversed scores; for recoded statements the ‘alternate’ view of the 
statement has to be considered. On the completion of the PC analysis the data was 
tabulated for each of the attitudinal statements, and presented in Tables for each of 
component. 
For these five components there are 136 valid responses in the regression tree 
analysis of the statements, there were 123 valid statements for the regression tree 
analysis of the demographic variable. The statement numbers in the regression tree 
appear with a Q, the text refers to statements or S. 
 Results 9.3
The themes to emerge from the analysis of the responses are both predictable and 
different; climate issues and water management are identified, with the climatic 
theme the most important factor to emerge. Australian farmers are well versed in 
climate variability, but their responses here provide a valuable insight into both their 
knowledge of, and indicate their preparedness to adapt to, future changes. Associated 
themes on environmental enhancement, changing technology and renewable energy 
revolve around the foreseeable climatic changes. Producers identify a need to change 
their practices in order to benefit the environment and accept that while change is 
needed in technology, it comes at a cost the producers have to justify before 
committing themselves to change. 
 PC2.1 Climatic issues 9.3.1
Climate change is likely to be a significant issue impacting on agriculture in the 
coming decades, and significant statements in the first component of the second 
survey reinforce its importance to the industry. Farmers may have trouble 
distinguishing between climate change and variability, as they disagreed that the 
‘current extended dry period’ was due to climate change. They were in modest 
agreement that the Australian government was not placing enough attention on 
climate change and that the climate in their area has changed in recent years. Two 
further statements related to the season and climate change, thus identifying climate 
change as the components theme.  
182 
PC2.1 was primarily associated with 7 statements with loadings ranging from 0.745 
to 0.413 (Table 9-2) that captured the views of respondents on climate change and 
explained 4% of the variance (Table 9-1). The strongest agreement came in S2.27R 
that Australian farmers are good at adapting to the changing needs of agriculture 
(Lx̅ 1.82); this is a reverse scored statement which means that respondents are in 
strong agreement with the statement. Strong disagreement was recorded in S2.8 that 
the current extended dry period is due to climate change, rather than a typical 
Australian drought (Lx̅ 2.19).  
Table 9-3 PC2.1 Climatic change statements 
Likert responses x̅ Ds Dl N Al As MD PC Loadings 
S2.8 The current extended dry 
period is due to climate 
change, rather than a typical 
Australian drought 
2.19 63 32 38 14 9 2 0.745 
S2.6 The Australian 
government does not place 
enough attention on global 
warming and climate change 
3.45 15 22 40 37 43 1 0.711 
S2.2 The climate in my district 
has changed in recent decades 
3.43 15 16 42 55 29 1 0.707 
S2.9 Seasons are getting too hot 
for the type of agriculture I 
practice 
2.28 50 41 41 19 5 2 0.647 
S2.1 Climate change is more 
important than loss of 
biodiversity or chemical 
pollution 
3.03 22 25 56 28 23 4 0.567 
S2.27R Australian farmers are 
good at adapting to the 
changing needs of agriculture 
4.18 3 8 13 67 66 1 0.462 
S2.11R Too much water in 
Australia is utilised for the 
environment, than for domestic 
and agricultural use 
2.81 35 32 40 24 24 3 0.413 
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Likert responses x̅ Ds Dl N Al As MD PC Loadings 
Component means 3.05 29 25.1 38.6 34.9 28.4 2 0.607 
A regression tree analysis of PC2.1 identified statements S2.8, S2.2 and S2.6 (Figure 
9-1) as being the most influential (contributed >5% to the total variance; PRE 0.68). 
Of the 135 responses where there were no missing values, the major split in the data 
was between 79 (59%) who disagreed, were neutral through to strongly agreeing 
with S2.8 that the current extended dry period is due to climate change, rather than a 
typical Australian drought while the remaining 56 (41%) were those who strongly 
disagreed. For those who strongly disagreed with S2.8 there were 13 (10%) who 
strongly agreeing with S2.2 that the climate in my district has changed in recent 
decades, while the remaining 43 (32%) varied from disagree to strongly agree with 
S2.2. For the respondents who were variable in their response to S2.8, 29 (21%) 
strongly agreed with S2.6 that the Australian government does not place enough 
attention on global warming and climate change, while 50 (37%) just agreed through 
to disagreed with this statement. Of those 50 who were variable in response to S2.6, 
45 (33%) were neutral or agreed with S2.2 that the climate in my district has 
changed in recent decades and only 5 (4%) disagreed with S2.2. 
 
MEAN = -0.056
SD = 0.978
N = 135
Q8 < 2.00
MEAN = -0.806
SD = 0.745
N = 56
Q2 < 2.00
MEAN = 0.475
SD = 0.75
N = 79
Q6 < 5.00
MEAN = -1.629
SD = 0.53
N = 13
MEAN = -0.557
SD = 0.611
N = 43
MEAN = 0.134
SD = 0.591
N = 50
Q2 < 3.00
MEAN = 1.063
SD = 0.624
N = 29
MEAN = -0.957
SD = 0.188
N = 5
MEAN = 0.255
SD = 0.485
N = 45
 
 
Figure 9-1 PC2.1 Climate change: regression tree - influencing statements 
184 
 
 
The PC2.1 multiple regression analysis on the component and variables identified 
variance in Local Government Area (LGA 38 ). The theme had a small negative 
coefficient for LGA2 but gained support from LGA3 – LGA6, with the strongest 
support in the Central Tablelands (LGA4). The best multiple regression found was: 
Equation 9-1 Climate change, multiple regression 
PC2.1=-0.28-0.16LGA2+0.31LGA3+0.67LGA4+0.96LGA6 
(adjR20.11, F=4.85, df=4,118, P=<0,001)  
The regression tree between PC2.1 and other variables identified nothing of 
significance. 
 PC2.2 Environmental enhancement  9.3.2
In this component farmers offer mild disagreement with the need to change to 
improve the environment, while at the same time expressing optimism that they have 
an ability to increase biodiversity on their farm. Farmers provided mild agreement 
that increased agricultural production was associated with biodiversity. These 
producers are providing evidence of their environmental enhancement tendencies on 
their land; a further acknowledgement of their responsibility to their land. 
The PC was primarily associated with 4 statements with loadings ranging from 0.745 
to 0.413 (Table 9-4) with increasing values indicating an increase in managing the 
farm for environmental values. There was 3% of the total variance (Table 9-1) 
explained in this component. Of the statements that had loadings >0.4 for PC2.2, the 
strongest agreement was to S2.17, that I can increase biodiversity on my farm (Lx̅ 
3.73 i.e. marginally positive). The strongest disagreement was in S2.10, that if I 
change my farm practice I can help reduce climate change (Lx̅ 2.48 i.e. marginally 
negative). 
38 LGA represent a number of councils that were combined into geographical groups. 1 Upper western, 2 
Central west slopes and plains, 3 South west slopes and plains, 4 Central tablelands, 6 Other (Figure 4-2). 
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Table 9-4 PC2.2 Environmental enhancement statements 
Likert responses x̅ Ds Dl N Al As MD PC Loadings 
S2.19 I need to change the way 
I farm to improve the 
environment 
2.72 37 35 34 35 15 2 0.726 
S2.17 I can increase 
biodiversity on my farm 
3.73 7 8 47 53 42 1 0.664 
S2.18 Increased agricultural 
production is associated with 
increased biodiversity on my 
farm 
3.36 8 18 62 44 23 3 0.628 
S2.10 If I change my farm 
practice I can help reduce 
climate change 
2.48 51 32 33 22 16 4 0.613 
Component means 3.07 25.8 23.3 44 38.5 24 2.5 0.658 
A regression tree analysis of PC2.2 identified statements S2.19, S2.17 and S2.18 
(Figure 9-2) as influential (PRE 0.63). S2.19 was the most influential on this theme 
with 79 respondents (59%) being either neutral or in agreement with I need to 
change the way I farm to improve the environment and 56 (41%) disagreeing. Of 
those who agree with S2.19, 44 (33%) agreed with S2.18 that increased agricultural 
production is associated with increased biodiversity on my farm, while 35 (26%) 
were neutral or disagreeing. Of those who disagreed with S2.19, 49 (36%) were 
neutral or agreeing with S2.17 that I can increase biodiversity on my farm, while 
only 7 (5%) disagreed.  
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 MEAN = 0.071
SD = 0.994
N = 135
Q19 < 3.00
MEAN = -0.683
SD = 0.769
N = 56
Q17 < 3.00
MEAN = 0.605
SD = 0.764
N = 79
Q18 < 4.00
MEAN = 0.073
SD = 0.599
N = 35
MEAN = 1.028
SD = 0.601
N = 44
MEAN = -1.875
SD = 0.667
N = 7
MEAN = -0.513
SD = 0.62
N = 49
 
Figure 9-2 PC2.2 Environmental enhancement: regression tree - influencing statements 
For PC2.2 and other variables than the statements, multiple regression analysis 
identified nothing of significance. The regression tree (PRE 0.20) did though identify 
property hectares (ProHa39), personality40 factors of extraversion-situation (ExtSit) 
and neuroticism-situation (NeuSit) (Figure 9-3) as influential. Higher values of 
PC2.2 were associated with those who had properties 5000ha or less (n=96, 71%), 
and the highest PC2.2 means were then those exhibiting high extraversion-situation 
tendencies (n=8, 6%). The majority of respondents (n=88, 65%) had lower ExtSit 
scores, but still had a mean positive PC2.2 score i.e. marginal support for 
environmental enhancement. 
 
39  ProHa1=0-50Ha, 2=51-150Ha, 3=151-500Ha, 4=501-1,500Ha, 5=1,501-5,000Ha, 6=5,001-10,000Ha, 
7=>10,000Ha agricultural land, 8=State forest or Public Lands. 
40 Personality scores are derived by measuring traits within each of the 5 BFI factors NEOA&C. Low personality 
scores ~1 reflect traits such as, for the neuroticism (N) factor, calm, relaxed, unemotional and self-satisfied; for 
the extraversion (E) factor, traits such as task-orientated, retiring, quiet and aloof; for the openness (O) factor, 
traits such as conventional, unartistic, unsophisticated and down to earth; for the agreeableness (A) factor, traits 
such as rude, suspicious, irritable and manipulative; and for the conscientiousness (C) factor, traits such as lazy, 
careless, unreliable and negligent. 
High personality scores ~5 reflect traits such as, for the neuroticism (N) factor, worry, nervous, emotional and 
depressed; for the extraversion (E) factor, traits such as sociable, talkative, active and enthusiasm; for the 
openness (O) factor, traits such as ingenious, imaginative, artistic and original; for the agreeableness (A) factor 
traits such as, unselfish, forgiving, considerate and cooperative; and for the conscientiousness (C) factor traits 
such as reliable, organised, efficient, and hardworking. After Pervin and John (2001 p.257) 
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 MEAN = 0.1
SD = 1.017
N = 123
PHA < 6.00
MEAN = -0.452
SD = 1.076
N = 27
NEUSIT < 2.25
MEAN = 0.256
SD = 0.948
N = 96
EXTSIT < 4.25
MEAN = -1.291
SD = 1.096
N = 7
MEAN = -0.158
SD = 0.925
N = 20
MEAN = 0.172
SD = 0.925
N = 88
MEAN = 1.178
SD = 0.72
N = 8
 
Figure 9-3 PC2.2 Environmental enhancement: regression tree - influencing variables 
 PC2.3 Changing technology 9.3.3
On the land, innovation comes in many forms, but for the producers cost is an 
important consideration in the adoption of technology. Respondents provided some 
agreement that cost was a factor for them in the adoption of new technologies, while 
showing ambivalence towards keeping up with agricultural technology. In supporting 
a need for change, producers believe that increasing diesel costs will make farming 
uneconomic in the next 20 years. Collectively these statements highlight the 
importance of changing technology in their industry while identifying some of the 
problems faced. 
PC2.3 was primarily associated with 4 statements with loadings ranging from 0.749 
to 0.536 (Table 9-5) that measured respondent attitudes to the use new technologies, 
and where a further 2% of the variance (Table 9-1) was explained. The strongest 
agreement was to S2.22 that Australia needs to develop alternative and cheaper fuels 
for agricultural production (Lx̅ 4.46), and the most uniform being S2.25 that I find it 
difficult to keep up with new technologies associated with agriculture (Lx̅ 2.99). 
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Table 9-5 PC2.3 Changing technology statements 
Likert responses x̅ Ds Dl N Al As MD PC Loadings 
S2.26 Cost is the more 
significant factor stopping me 
from adopting new 
technologies 
3.68 13 17 28 49 50 1 0.749 
S2.25 I find it difficult to keep 
up with new technologies 
associated with agriculture 
2.99 28 30 32 50 17 1 0.686 
S2.21 Increasing diesel fuel 
bills are going to make 
farming uneconomic over the 
next 20 years 
3.52 11 22 37 46 39 3 0.641 
S2.22 Australia needs to 
develop alternative and cheaper 
fuels for agricultural production 
4.46 6 2 8 38 101 3 0.536 
Component means 3.66 14.5 17.8 26.3 45.8 51.8 2.00 0.653 
A regression tree analysis of PC2.3 identified statements S2.26, S2.21 and S2.25 
(Figure 9-4) as influential (PRE 0.68). S2.26 had the most influence and where there 
was strong agreement (n=108, 80%) with the statement that cost is the more 
significant factor stopping me from adopting new technologies, this then split equally 
to agreement with S2.25 (n=54, 40%) or being neutral or disagreed (n=54, 40%). For 
the minority who disagreed with S2.26 (n=27, 20%) there were two groups of similar 
size who agreed (n=15, 11%) or disagreed (n=12, 9%) with S2.21 that increasing 
diesel fuel bills are going to make farming uneconomic over the next 20 years. 
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 MEAN = 0.021
SD = 0.968
N = 135
Q26 < 3.00
MEAN = -1.235
SD = 0.833
N = 27
Q21 < 3.00
MEAN = 0.335
SD = 0.713
N = 108
Q25 < 4.00
MEAN = -1.892
SD = 0.627
N = 12
MEAN = -0.708
SD = 0.559
N = 15
MEAN = -0.13
SD = 0.545
N = 54
MEAN = 0.8
SD = 0.539
N = 54
 
Figure 9-4 PC2.3 Changing technology: regression tree - influencing statements 
The PC2.3 component and variables multiple regression analyses identified nothing 
of significance. The regression tree analysis (PRE 0.15) (Figure 9-5) identified 
extraversion-situation (ExtSit) as having a primary influence on PC2.3. The majority 
of respondents (n=103, 84%) had an ExtSit of ≥ 3.88. There was a minority (n=20, 
16%) with lower ExtSit ratings and of these those with property sizes (ProHa) of ≥5 
(n=1, 9%) their mean PC2.3 values were close to the mean values of all respondents 
(i.e. this reduced the effect of ExtSit) while those with smaller properties <5 (n=9, 
7%) these had the lowest values for PC2.3.  
MEAN = -0.008
SD = 0.947
N = 123
EXTSIT < 3.88
MEAN = -0.671
SD = 1.092
N = 20
PHA < 5.00
MEAN = 0.121
SD = 0.864
N = 103
MEAN = -1.272
SD = 0.998
N = 9
MEAN = -0.179
SD = 0.938
N = 11
 
 
Figure 9-5 PC2.3 Changing technology: regression tree - influencing variables 
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 PC2.4 Renewable energy 9.3.4
Two statements with very high agreement and very strong loading provide great 
support for renewable energy. Initially farmers voiced agreement for the 
establishment of wind turbines on their properties if a suitable location was found, 
expressing a belief that sun and wind are underutilised renewable energy sources in 
Australia. Both statements support a need for change that has previously been 
identified in these components.  
PC2.4 was primarily associated with 2 statements with significant PC loadings of 
0.81 and 0.73 (Table 9-6) that recorded the attitudes of respondents to renewable 
energy and 2% of variance (Table 9-1) explained. The higher Likert mean (Lx̅ 4.60) 
was for S2.23 that the sun and wind are under utilised as a renewable energy 
sources in Australia, though S2.24 that if a suitable location was found, I would 
agree to the establishment of wind turbines on my property, was only marginally less 
(Lx̅ 4.24). 
Table 9-6 PC2.4 Renewable energy statements 
Likert responses x̅ Ds Dl N Al As MD PC Loadings 
S2.24 If a suitable location 
was found, I would agree to 
the establishment of wind 
turbines on my property 
4.24 9 6 8 49 85 1 0.806 
S2.23 The sun and wind are 
under utilised as a renewable 
energy sources in Australia 
4.60 1 4 7 32 112 2 0.725 
Component means 4.42 5.00 5.00 7.50 40.5 98.5 1.50 0.765 
Both S2.24 and S2.23 were influential on PC2.4 in a regression tree analysis (Figure 
9-6) (PRE 0.68). Where there was strong agreement with S2.24 if a suitable location 
was found, I would agree to the establishment of wind turbines on my property 
(n=118, 87%) the majority of those (n=90, 67%) strongly agreed with S2.23 the sun 
and wind are under utilised as a renewable energy sources in Australia. As evident 
in Table 9-6 there were only a small number of respondents (n=17, 13%) who 
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disagreed with S2.24 or S2.23. This group separated out in relation to their responses 
to S2.24. Only 6 (4%) disagreed with S2.24. 
MEAN = 0.047
SD = 0.925
N = 135
Q24 < 4.00
MEAN = -1.569
SD = 1.047
N = 17
Q24 < 2.00
MEAN = 0.28
SD = 0.629
N = 118
Q23 < 5.00
MEAN = -2.549
SD = 0.711
N = 6
MEAN = -1.034
SD = 0.781
N = 11
MEAN = -0.422
SD = 0.443
N = 28
MEAN = 0.499
SD = 0.506
N = 90
Figure 9-6 PC2.4 Renewable energy: regression tree - influencing statements 
The PC2.4 multiple regression identified nothing of significance with this 
component. The regression tree (PRE 0.28) which examined the influence of other 
variables on PC2.4, indicated that those where extensive grazing (ExtGra41) ≤85 
(n=76, 62%) had the highest PC2.4 scores i.e. were most in agreement with this 
theme. For those where ExtGra was >85 (n47, 38%) they had lower PC2.4 scores and 
then when ExtSit was <3.25 (n=23, 19%) the PC2.4 scores were reduced further 
(to -0.77) then of those where ExtCro was >10 (n=6, 5%) the PC2.4 scores had 
decreased to a mean of -1.97. This final group was then the ones who were in most 
disagreement with the theme of PC2.4. 
41 ExtGra, IntGra, ExtCro and IntCro amalgamate all agricultural enterprises into one of four broad groups where the 
value records the level of farm dependence placed on it as a percentage of the total annual income. i.e. a value ≤85 
equals ≤85% per annum. 
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MEAN = 0.05
SD = 0.956
N = 123
EXTGR < 85.00
MEAN = -0.349
SD = 1.176
N = 47
EXTSIT < 3.25
MEAN = 0.297
SD = 0.691
N = 76
MEAN = -0.773
SD = 1.226
N = 23
EXTCR < 10.00
MEAN = 0.056
SD = 0.989
N = 24
MEAN = -1.958
SD = 0.96
N = 6
MEAN = -0.354
SD = 1.032
N = 17
Figure 9-7 PC2.4 Renewable energy: regression tree - influencing variables 
 PC2.5 Water management 9.3.5
Primary producers identify the importance of water especially in the community. 
They support a greater dependence on and use of recycled water and believe that 
people in the cities don’t manage water as well as rural areas. The final statement 
expresses an ability to change the way they farm in order to adapt to climate change, 
which may have water implications in the future. 
This PC was primarily associated with 3 statements with loadings ranging from 
0.652 to 0.471 (Table 9-7). There was only 1% of the variance (Table 9-1) explained 
in this component. The strongest agreement came in S2.12 that Australia should 
place a greater dependence on, and utilisation of, recycled water (Lx̅ 4.57). These 
statements comprise a strong water and climate adaption theme. 
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Table 9-7 PC2.5 Water management statements 
Likert responses x̅ Ds Dl N Al As MD PC Loadings 
S2.12 Australia should place a 
greater dependence on, and 
utilisation of, recycled water 
4.57 2 4 6 36 109 1 0.652 
S2.16 People in cities don't 
know how to manage water as 
well as those in rural areas 
4.22 1 10 31 26 88 2 0.522 
S2.7 I can change the way I 
farm to adapt to climate 
change 
3.57 12 21 23 67 34 1 0.471 
Component means 4.12 5.0 11.7 20.0 43.0 77.0 1.3 0.548 
A regression tree analysis of the influence of all statements on PC2.5 identified 
statements S2.12, S2.16 and S2.7 (Figure 9-8) as influential (PRE 0.60).  The 
majority of respondents agreed with S2.12 (n=124, 92%) had PC2.5 values close to 
the mean, indicating the skewed nature of these responses. This group then separated 
into those who agreed with S.16 (n=90, 67%) and a smaller subset (n=34, 25%) who 
disagreed that people in cities don't know how to manage water as well as those in 
rural areas. This last subgroup had mean PC2.5 values that were negative suggesting 
they were in some disagreement with this theme. For those agreeing with S.16, the 
larger group (n=65, 48%) agreed with S.7 that I can change the way I farm to adapt 
to climate change, while a smaller group (n=25, 19%) disagreed. 
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 MEAN = -0.031
SD = 1.026
N = 135
Q12 < 4.00
MEAN = -2.023
SD = 1.056
N = 11
MEAN = 0.146
SD = 0.819
N = 124
Q16 < 4.00
MEAN = -0.565
SD = 0.685
N = 34
MEAN = 0.414
SD = 0.697
N = 90
Q7 < 4.00
MEAN = -0.217
SD = 0.485
N = 25
MEAN = 0.657
SD = 0.61
N = 65
 
Figure 9-8 PC2.5 Water management: regression tree - influencing statements 
Multiple regression analysis on the component and variables identified variance in 
extraversion-situation (ExtSit) (adjR2 0.05). The regression tree of the relationship 
between other variables and PC2.5 (PRE 0.19) identified conscientiousness-situation 
(ConSit) as the most important (Figure 9-9). Groups split into those >/< than 4.22. 
For those where ConSit ≥4.22 most (41, 33%) had neuroticism-situation (NeuSit) 
scores <3.25. For those with NeuSit scores ≥3.25 they divided into two small groups 
(each 5, 4%) agreeableness-situation (AgrSit) was >/< 4.33.  
MEAN = -0.019
SD = 1.059
N = 123
CONSIT < 4.22
MEAN = -0.266
SD = 1.065
N = 72
MEAN = 0.33
SD = 0.955
N = 51
NEUSIT < 3.25
MEAN = -0.454
SD = 1.312
N = 10
AGRSIT < 4.33
MEAN = 0.521
SD = 0.749
N = 41
MEAN = -1.334
SD = 1.339
N = 5
MEAN = 0.426
SD = 0.382
N = 5
 
Figure 9-9 PC2.5 Water management: regression tree - influencing variables 
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 The influence of the additional statements 9.3.6
There were 28 statements in this analysis and 20 were identified in the first five 
principal components, where 14 were influential in the regression tree analysis 
(Table 9-8), with high component loadings predominating; the exception being S2.16 
and S2.7 in the fifth component. This highlights how questionnaire statements might 
be selected for a future survey to investigate issues similar to this research. 
Table 9-8 Influential component statements 
PC 
Number of 
component 
statements 
Number 
of 
influential 
statements 
Influential statement 
numbers 
Influential  
PC High 
loadings 
Influential 
PC Low 
loadings 
PC2.1 7 3 S2.8, S2.2, S2.6 0.745 0.707 
PC2.2 4 3 S2.19, S2.17, S2.18 0.726 0.628 
PC2.3 4 3 S2.26, S2.21, S2.25 0.749 0.641 
PC2.4 2 2 S2.24, S2.23 0.806 0.725 
PC2.5 3 3 S3.12, S2.16, S2.7 0.652 0.471 
 20 14   0.733 0.650 
 
 Discussion  9.4
Australia has a documented history of identified climate variability (Gunasekera et 
al. 2008; Pittock 2005) quite possibly representative of climate change.  In this 
survey a group of primary producers did not see the current drought as climate 
change, while a similar number of responses did not believe the government was 
placing enough attention to climate change and global warming.  This could be 
attributed to producers not fully appreciating the subtleties of climate change, or that 
they are so used to drought that they are unable to distinguish between the two. 
While there were some 41% of respondents in the second survey who strongly 
disagreed with the idea of the current drought (i.e. the drought that continued through 
the first decade of the 21st century) was due to climate change, this was not a hard 
and fast response as overall only 13% of respondents strongly disagreed that the 
climate had changed in their district. Thus there is some uncertainty about what the 
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climate is doing and farmers are not blindly accepting the anti-climate-change views 
of some rural political leaders.  
Though the responses suggest a sizeable minority are strong on their views that 
something is happening to the climate. Responses with the lowest means S2.2 
(n=13+5, 13%) suggests that in the end only a small group really held consistent 
strong views across statements that there was no underlying climate change, and 
while the majority might include some mild sceptics, they probably have an open 
mind as to these large scale phenomena. 
 PC2.1: Climate change  9.4.1
Primary producers identified climate change as the most important PC in the second 
survey and it remains an important environmental and agricultural issue; ‘in 
Australia, some agricultural industry subsectors will be more vulnerable than others 
to climate change impacts’ (Garnaut 2008, p.535), with sheep, cattle and grains most 
susceptible. While producers believe they are good at adapting to change they will 
have to be at the top of their game in time to come, if the Australia environment is as 
it’s been described (SoE Committee 2011). 
The multiple regression for the component on a range of variables i.e. gender, role, 
age, experience, occupation, CMC, LGA, 5 personality factors and 4 business groups 
identified 11% of variance (Equation 9-1). With a marginally negative mean (-0.28) 
for LGA2, the component gained support from successive LGA’s, with LGA6 
contributing the most (+0.94). 
 PC2.2. Innovation and change  9.4.2
Innovation and change in the form of environmental enhancement (Vanclay 2011) 
lay at the core of this component. Biodiversity is an aspect of management along 
with responsibility that has been well documented (Earl, Curtis and Allan 2010; 
Farmar-Bowers 2011) and has been shown to have tangible rewards (Marsh 2011). 
Ultimately, producers believe there is little need to change their practice, but they are 
capable of increasing biodiversity if required and accept the increase will lead to 
enhanced agricultural production. The environmental enhancement responses of 
farmers’ values showed a positive response to their capacity to enhance biodiversity 
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of their farms, but negative attitudes to influence global climate change. In their 
capacity to change to improve the environment, 41% either see this as too big a 
problem or have accepted that the environment is second place on their farm, after 
climate change (PC2.1) or they consider that they already manage their farms to a 
higher standard. Obviously there are still 59% of producers facing the challenges of 
change in order to improve the environment. This suggests that while these farms 
would like to change the way they manage the environment on their farms, they are 
ambivalent about the benefits of improving biodiversity for their production systems. 
The mix of responses agreeing on the need to change practice and neutral and 
agreeing they can increase biodiversity suggests some ambivalence as apparently 
hard views on one statement are not being reflected as strongly in other statements. 
The component describes a group of farmers who are ambivalent or agree they need 
to change and who at the same time agree that they can increase biodiversity on their 
land. Property size and the personality factors of extraversion-situation and 
neuroticism-situation were identified as being influential in the regression tree 
analysis. Property size ≤5,000ha would exclude 10 of the 13 forester respondents to 
the second survey; the remaining three managed small areas (160, 188 and 400Ha) of 
land. The identified influential personality factors are indicative of the higher 
extraversion traits of sociable, talkative, active and enthusiasm, and the lower 
neuroticism traits of, calm, relaxed, unemotional and self-satisfied. 
 PC2.3. Change, new technologies  9.4.3
Change, new technologies, ‘farm’ cost and alternative fuel sources are essential to 
agriculture (Pannell and Vanclay 2011), as is farm viability (Davidson and Elliston 
2005) where variable income from fluctuating commodity prices (ABARES 2009a) 
provides lasting challenges to producers trying to manage in their preferred manner. 
Producers provided modest agreement that cost is a factor in the adoption of 
technology and were a little more ambivalent in their ability to keep up with 
agricultural technology.  
Primary producers have identified costs as a constraint in the non adoption of 
technology; for some the cost of diesel fuel is seen as a major issue, while 
acknowledging the difficulty in keeping up with innovation, limited funds and 
‘unlimited choices’. There seems to be a general acknowledgement that agriculture 
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will need on-going development of new technologies and that farmers will need to 
use those innovations. There is the perceived problem that cost constraining adoption 
will depend ultimately on the economic viability of the ‘agricultural’ sector, and 
product affordability. 
The regression tree analysis identified high extraversion scores, with traits such as 
sociable, talkative, active and enthusiasm, as influential. This again identifies 
primary producers more likely to adopt new technology into their farm enterprise. 
Property size was also influential, but to a smaller group that had neutral or low 
extraversion scores (task-orientated, retiring, quiet and aloof) and then for property 
sizes ≤1,500Ha (n=9). 
 PC2.4: Renewable energy  9.4.4
For respondents, renewable energy is a generally acceptable option on their own 
properties. Wind power is growing in Australia, though it has not been without 
community concern (Gross 2007; Hall, Ashworth and Shaw 2012). Australia offers 
great potential for wind and solar generation (GeoScience Australia 2012a ; 
GeoScience Australia 2012b) and notwithstanding the economics of implementation 
provides hope for future energy supplies. The majority of producers agreed (87%) 
that they would have a wind farm on their property if a suitable site was available 
and indeed considered that wind and sun was underutilised energy sources in 
Australia. The strong support for greater use of renewable energy sources may reflect 
many who farm wanting to be less dependent upon services, utilities etc. provided by 
the rest of society. In the future, the establishment of renewable energy sites, wind 
and or solar, in rural areas could not only reduce Australia’s carbon footprint but may 
provide valuable income to primary producers with fluctuating commodity prices. In 
the process such change would benefit regional development in many ways, 
especially through construction, maintenance and operation of this renewable energy 
technology. A small minority (13%) disagreed with both statements (S2.24 and 
S2.23) on renewable energy which probably gets back to the location of their 
properties, likely costs and, or that they have looked at the option for wind and 
considered it inappropriate. Some may have objected on other grounds but the data 
does support the view that the majority of farmers are interested in this option. 
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The regression tree analysis identified the variables; extensive grazing, extensive 
cropping and neutral and lower extraversion situation scores (task-orientated, 
retiring, quiet and aloof) as influential for this component.  
 PC2.5 Recycled water  9.4.5
The recycling of water has great potential in industry, agriculture and landscaping 
and parks and gardens but is generally opposed by consumers for domestic purposes 
(Pigram 2006). Recycled drinking water is a divisive issue in Australia (Choice 
2009) despite its acceptance in other parts of the world. While there seems to be 
general acceptance by respondents of the sentiments of this theme, there are some 
who think it would not be possible to change their practices in response to any 
changing climate. Ultimately the need to change depends upon the rate and extent of 
any local changes that occur. Australia’s highly variable climate means that future 
climate scenarios may, for some time, be within the range that people have already 
experienced. Producers believed very strongly (92%) that Australia should place 
greater dependence on recycled water, and that urban people are not good managers 
of water (67%). There is possibly a greater prevalence of rainwater tanks in rural 
areas with owners having greater understanding and control of their system, with 
producers potentially displaying a degree of ignorance of the challenges faced by 
water authorities and consumers in urban areas.  
The regression tree for the water management component identified neuroticism (low 
scores - calm, relaxed, unemotional and self-satisfied), conscientiousness (low scores 
- lazy, careless, unreliable and negligent) and agreeableness (low scores - rude, 
suspicious, irritable and manipulative) personality factor relating to the situation as 
influential. 
The respondents have identified a range of issues they consider as important, which 
together with those of the first survey, provide a valuable list of concerns and 
priorities they face in primary production. The attitudinal responses highlight 
farmers’ specific attitudes towards a range of issues, the multiple regression 
identifies variation and the regression tree analysis identifies influence. They are all 
important analysis tools, though the regression trees were excellent in determining 
influence and where it was situated. Those statements not identified as influential 
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may be regarded as redundant as they did not add much value to the analysis but can 
still be useful to detect consistency in the ways similar questions were answered.  
From statements focussing on Australian issues, the focus now turns in the following 
chapter to a set of statements developed and use in Austria (Vogel 1996) with an 
emphasis on personal values attached to sustainable environments. 
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10 How consistent are producer attitudes to sustainable 
environments? 
 Introduction 10.1
Primary producers in Australia are responsible for managing two-thirds of the 
landscape. The productivity of their enterprises depends upon how well they manage 
the underlying resources. The community is also vitally interested in how those 
resources, including environmental values, are managed. To understand the 
interactions between land managers, the environmental resources they manage and 
community expectations, several authors have developed and used similar surveys to 
those presented in this thesis. This thesis utilised focus groups and two major surveys 
to better understand the attitudes of land managers to the environment. Prior to this 
work other authors (Reeve 2001; Vogel 1996) did similar studies. In chapter 8, 
Reeve’s statements were reviewed in relation to how effective they were in 
determining farmer attitudes, and in terms of comparing the results of his statements 
as used in this research with the research previously done (Reeve 2001).  
This chapter focuses on statements used in an Austrian study (Vogel 1996), where 
the emphasis of the statements was more aligned with the personal values of farmers 
towards the environment, than with ‘rural’ issues per se. The different approach 
taken by Vogel (1996) was considered as being complementary to this research and 
provided another means to investigate farmer attitudes. The aim of using these 
statements was to evaluate the consistency of attitudes to sustaining the environment 
between similar environments (Reeve 2001), as was done in the previous chapter and 
between different environments (Vogel 1996). Vogel provides a different perspective 
on evaluating attitudes towards and understanding of the environment, from both a 
personal and community point of view, carried out in a European context as 
compared to this study. Vogel posed the statements to assess farmers’ personal 
beliefs (on economics or the environment) and define how the individual believed 
society should look, as well as to determine his or her general attitude towards the 
environment (Vogel 1996).  
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 Methods 10.2
 Survey instrument development 10.2.1
This chapter focuses on 42 statements originally developed and used in Austria 
(Vogel 1996) on environmental, community and rural issues in a survey of over 
2,000 rural households. The second questionnaire of this current study included the 
42 statements developed by Vogel; they were included with some modification in 
phrasing, wording and scoring, to standardise them with those used in this research. 
The Austrian study had used response choices between ‘opposing’ statements and a 
7-point Likert scale which was modified in this survey to a 5-point Likert scale 
(strongly disagree to strongly agree) to reduce confusion and maintain a consistent 
assessment. 
 Survey distribution 10.2.2
Questionnaires were distributed to 213 primary producers throughout central and 
western NSW who had previously done the first survey (Chapters 7 to 9) and who 
consented to participate in this further research. After the second survey was posted 
to producers, one reminder was sent to producers (October 2005); in total 158 
responses were received (74%). 
 Data analysis 10.2.3
On receipt of the completed questionnaires, all data were first manually entered into 
SPSS (IBM 2011) to derive basic summaries and statistics. Descriptive analyses 
were done on all the data to obtain response numbers and Likert scale means (Lx̅). 
With only 158 responses received from the 213 posted to producers, the ratio of 
respondents to statements was 3.8 to 1, which is less than desirable (Pallant 2001), 
but within a workable range, especially as some of the items did not have any major 
influences on the results. The restricted number of items with a major influence 
meant the ratio of respondents to those statements was satisfactory. Some further 
organisation of the data was done in Excel. The data were then analysed by Principal 
Component (PC) utilising SPSS (V.20.0), (IBM 2011), Multiple Regression utilising 
GenStat (V.14.1) (VSN International 2012) and Regression Trees utilising SYSTAT 
(V13) (SYSTAT Software 2012), in order to identify patterns in the responses.  
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Multiple regression analyses were used to establish the overall relationships between 
each PC and a total of 18 demographic variables such as  age, education, experience, 
gender, property size, CMAs, LGAs etc (see Chapter 6) and 5 personality variables 
(see Chapter 7). 
Regression tree analyses examined the same relationships between each PC and the 
23 personality and demographic variables used for multiple regression. Regression 
trees have the advantage that they can identify variables that may only apply to part 
of the whole data set, whereas multiple regression in general, assumes that each 
variable applies equally over the whole data set. The variance explained by 
regression trees was calculated as the Proportional Reduction in Error (PRE), which 
is equivalent to an R2. Regression trees were constrained to only include variables 
that individually explained >5% of the total variance in any PC and had at least 5 
observations in a ‘cell’. This conservative approach was taken to identify the more 
important questions underlying the overall response captured in a PC and hence 
better characterise the respondents and better define the PC.  
 Principal Components 10.2.4
Principal Component analysis of the 42 attitudinal statements (Vogel 1996) 
identified 12 PCs (note: these are referred to as PCVn) with Eigenvalues >1, 
collectively explaining 64% of the total variance. The results presented here are for 
the first 5 principal components (Eigenvalues ≥1.5,Table 10-1) which accounted for 
>43% of the total variance and which captured the most important issues. The first 5 
principal components with Eigenvalues ≥1.5 contain 26 of Vogel’s original 42 
statements, with PC loadings for these 26 statements ranging from 0.80 to 0.45. Data 
for the remaining 7 principal components are in Appendix H. For the 42 statements, 
PCVs’ 1-12, an inspection of the correlation matrix revealed the presence of many 
coefficients >0.30. The Kaiser-Meyer-Oklin value was 0.77, exceeding the 
recommended value of 0.60 (Kaiser 1974) 42   and Bartlett’s Test of Sphericity 
(Bartlett 1954)43 also reaching significance (0.00) (Table 10-2).  
42 The KMO statistic is a summary of how small the partial correlations are, relative to the original (zero-order) 
correlations. 
204 
                                                     
 
The regression trees analysis identified 13 of these statements as influential i.e. 
explaining ≥ 5% of the total variance in a PC. These five more significant PCs 
highlighted a series of issues that were broadly aligned with the original statements. 
Table 10-1 Initial eigenvalues - second survey (Vogel’s) PCs 
The complete Total Variance Explained table is attached in Appendix G 
 
 
Component 
Initial Eigenvalues 
Total 
% of 
Variance Cumulative % 
1 8.13 19.4 19.4 
2 3.67 8.7 28.1 
3 2.33 5.6 33.7 
4 2.10 5.0 38.7 
5 1.98 4.7 43.4 
 
Table 10-2 KMO and Bartlett's Test - second survey (Vogel’s) PCs 
 
Kaiser-Meyer-Olkin Measure of Sampling 
Adequacy. 
                       .774 
Bartlett's Test of 
Sphericity 
Approx. Chi-Square                 2289.634 
df                          861 
Probability                    <0.001 
 
 Data Presentation 10.2.5
As previously described (Chapters 7 to 9) in order to make it easier to compare the 
scores of PCs, the PC analyses were set up so that a positive PC value would 
represent a positive response to a situation, even if the original statement was 
constructed in the negative. This was achieved by recoding ‘negative’ statements so 
that the scale could show them as a positive response. These recoded statements have 
 
43  Bartlett's test of sphericity is used in factor analysis to determine whether the correlations between the 
variables, examined simultaneously, do not differ significantly from zero. 
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an ‘R’ adjacent to the numbers to indicate that reversed scores were used in statistical 
analyses; the original response details appear in the Tables and the Likert mean is 
based on the original scores. The reversal of some scores for analyses needs to be 
kept in mind when viewing the summaries of principal component, multiple 
regression and regression tree analyses. In most cases, though, the data are presented 
in a form that aligns with the original statements. The recoded statements appear in 
italics in the tables, and statements in bold were found influential in the regression 
tree analysis. 
For the five significant PCs there were 136 valid respondents with no missing values, 
that were then used in the regression tree analyses of the statements and there were 
123 valid statements with no missing values used for the regression tree analysis of 
the demographic variables. The statement numbers in the regression tree figures 
appear with a Q, whereas the text refers to statements or S. 
 Results 10.3
 PCV.1 Community values 10.3.1
The first PCV was primarily influenced by 12 statements with loadings ranging from 
0.722 to 0.450 (Table 10-3) that identified aspects of community values. The 
strongest agreement (i.e. highest Likert mean, Lx̅ 4.10) was for S33 that our 
community should try to create prosperity but not at any cost to the environment. The 
strongest disagreement, only marginally negative (Lx̅ 2.51) was to S30R that the use 
of chemicals in agriculture makes sense as long as it brings greater returns than 
costs. Neither of these statements though, were a major influence on PCV.1 probably 
because of the skewed and / or relatively neutral, respectively, responses. 
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Table 10-3 PCV.1 Community values statements  
 Likert responses x̅ Ds  Dl N Al As NA PC loading 
V.65R. VG. Humankind has always 
solved its problems until now, and it 
will master the problem of 
environmental contamination (Vogel, 1996 
p608) 
2.59 24 61 35 27 9 2 .722 
V.58R. VV. Our community should give 
a higher priority to economic 
development than to environmental 
protection (Vogel, 1996 p607) 
3.51 10 17 49 43 37 2 .676 
V.70. VP. Without financial incentives, 
I would be prepared to accept a loss of 
income to adopt measures for the 
enhancement of the environment (Vogel, 
1996 p610) 
2.63 44 34 25 35 15 5 .670 
V.61. VV. Our community should give 
higher priority to environmental 
protection than to economic 
development (Vogel, 1996 p607) 
2.92 22 36 45 39 14 2 .633 
V.33. VV. Our community should try 
to create prosperity but not at any cost 
to the environment (Vogel, 1996 p607) 
4.10 4 9 21 57 66 1 .556 
V.64R. VG. Chemical substances found 
in food today have no negative effects 
because they are present in very low 
concentrations (Vogel, 1996 p608) 
3.14 17 31 47 37 25 1 .542 
V.35. VG. Human activity in respect of 
the environment will result in massive 
changes in climate (Vogel, 1996 p608) 
3.29 22 20 37 47 31 1 .526 
V.51R. VA. Commercial fertilizers and 
pesticides have no harmful effects; they 
promote high-quality production (Vogel, 
1996 p609) 
3.82 7 13 30 58 49 1 .510 
V.30R. VA. The use of chemicals in 
agriculture makes sense as long as it 
brings greater returns than costs (Vogel, 
1996 p609) 
2.51 35 57 26 25 13 2 .500 
V.40R. VG. I do not believe that the 
environment is as polluted as people 
say (Vogel, 1996 p608) 
2.80 31 42 33 29 22 1 .491 
V.39. VV. Our community should 
make an effort to maintain nature as it 
is (Vogel, 1996 p607) 
3.31 16 28 37 43 33 1 .489 
V.46R. VV. Our community should 
knowingly accept risks in order to 
create prosperity (Vogel, 1996 p607) 
3.09 12 38 52 28 24 4 .450 
V.29. VK. I believe that I have a good 
knowledge of "environmental 
problems" in rural Australia (Vogel, 1996 
p608) 
4.34 0 3 13 69 73 0 .591 
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 Likert responses x̅ Ds  Dl N Al As NA PC loading 
 
3.23 18.8 29.9 34.6 41.3 31.6 1.77 
 
A regression tree analysis of PCV.1 (PRE 0.71) identified statements 65R, 70, 29 
(PCV.4) and 58R (Figure 10-1) as influential. S65R was the most influential and 
where there were neutral to strong agreement responses to humankind has always 
solved its problems until now, and it will master the problem of environmental 
contamination (n=107, 79%); the group then split on S70 that without financial 
incentives, I would be prepared to accept a loss of income to adopt measures for the 
enhancement of the environment, between disagreeing (n=64, 47%) and neutral to 
strong agreement responses (n=43, 36%). Disagreement to S70 led to a further split 
on 65R between strong agreement (n=20, 15%) and agreement to neutral positions 
(n=44, 32%). The disagreement to neutral S70 responses split on S58R that our 
community should give a higher priority to economic development than to 
environmental protection between disagreement (n=30, 22%) and strong 
disagreement t (n=13, 10%).  
The small group who strongly agreed with S65R were split on S29 that I believe that 
I have a good knowledge of "environmental problems" in rural Australia, between 
strong disagreement to agreement (n=15, 11%) and strong agreement (n=14, 10%) 
among the respondents. These responses reflect the ambivalence demonstrated in 
their Likert scores to this component (Table 13). These responses indicate that 
producers generally agree that humankind will solve its problems (S65R) and 
disagree that the community should give a higher priority to economics than to 
environmental protection (S58R).  
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 Figure 10-1 PCV.1 Community values: regression tree – influencing statements 
Multiple regressions between PCV.1 and other variables did not identify anything of 
significance. A regression tree of PCV.1 vs personality traits identified openness-
situation (OpeSit) as influential (PRE 0.09), where support for the component 
diminished as OpeSit response values became <4.22 
 PCV.2 Environmental stance 10.3.2
An understanding of primary producers’ attitudes toward the environment is essential 
at a time of concern (SoE Committee 2011) of the state of Australia’s natural 
resources. PCV.2 was primarily associated with 4 statements with loadings ranging 
from 0.710 to 0.466 (Table 10-4). The strongest agreement was to S54 that 
environmental problems resulting from agricultural activities are exaggerated by the 
media, Lx̅ 4.08. These statements relate to the personal stance of primary producers 
in regards to their management decisions on agriculture and the environment. 
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Table 10-4 PCV.2 Environmental stance statements 
 Likert responses x̅ Ds  Dl N Al As MD PC loadings 
V.42 Farmers are the best protectors 
of the natural environment, even if 
mistakes are made (Vogel, 1996 p609) 
3.96 9 16 18 44 71 0 0.710 
V.54 Environmental problems 
resulting from agricultural activities 
are exaggerated by the media (Vogel, 
1996 p609) 
4.08 8 9 17 52 72 0 0.659 
V.59R Agricultural activities today 
lead to the destruction of biological 
diversity and to a reduction in 
wildlife and native plants (Vogel, 1996 
p609) 
3.36 15 35 28 35 43 2 0.656 
V.63R The blue-green algae in 
"water systems" resulting from the 
leaching of fertilizer is worse than 
many people imagine (Vogel, 1996 p609) 
3.23 8 26 62 38 20 4 0.466 
 3.66 10.0 21.5 31.3 42.3 51.5 1.50 0.623 
A regression tree analysis of PCV.2 identified statements 42, 54 and 59R (Figure 
10-2) as influential (PRE 0.66). Statement 42 had the most influence and where there 
was strong agreement (n=102, 75%) to farmers are the best protectors of the natural 
environment, even if mistakes are made, which then split on S59R that agricultural 
activities today lead to the destruction of biological diversity and to a reduction in 
wildlife and native plants with strong disagreement (n=38, 28%) and  neutral to 
disagreement (n=64, 47%) that split again on S54 that environmental problems 
resulting from agricultural activities are exaggerated by the media, with neutral 
(n=10, 7%) and agreeing (n=54, 40%) responses. The S42 disagreement split on S54, 
between those who disagreed (n=8, 6%) and those who were neutral to disagree 
(n=26, 19%). In general producers disagree that agriculture is destructive to the 
environment. 
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 Figure 10-2 PCV.2 Environmental stance: regression tree - influencing statement 
Multiple regression analysis on the component and variables identified variance in 
property hectares (ProHa), openness-situation (OpeSit), and agreeableness-situation 
(AgrSit) as significant terms i.e. each of these were significant over the whole range 
in the data. The analysis and equation identify support for the PC from large property 
size/s and higher scores on the openness-situation and agreeableness-person 
personality variables i.e. as ProHa, OpeSit and AgrSit increase this increased the 
value of PCV.2. The rate of response to OpeSit was greater than to changes in 
AgrSit.  
Equation 10-1 PCV.2 environmental stance, multiple regression 
PCV.2=-3.94+0.22*ProHa+0.49*Ope-Sit+0.33*AgrSit 
(adjR20.18) F=9.96, df=3,122, P<0.001 
A regression tree analysis of PCV.2 identified variables property hectares (ProHa) 
and neuroticism-situation (NeuSit) (Figure 10-3) as the most influential (PRE 0.17). 
ProHa had the most influence on PCV.2 and where responses were split between 
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smaller holdings (n=29, 23%) and moderate to large (i.e. ProHa>3, n=97, 77%) 
which in turn split on NeuSit between <2.1 (n=19, 15%) and >2.1 (n=78, 62%)  
 
Figure 10-3 PCV.2 Environmental stance: regression tree - influencing variables 
 PCV.3 Personal environmental vigilance 10.3.3
PCV.3 was primarily associated with 4 statements with loadings ranging from 0.795 
to 0.634 (Table 10-5). The strongest agreement was to S67 I would take additional 
measures to conserve the environment, Lx̅ 4.15.  
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Table 10-5 PCV.3 Personal environmental vigilance statements 
 Likert responses x̅ Ds Dl N Al As MD PC 
loadings 
V.67 I would take additional 
measures to conserve the 
environment (Vogel, 1996 p610) 
4.15 7 2 21 55 70 3 0.795 
V.66 I would use less chemical 
sprays (Vogel, 1996 p610) 
4.09 6 10 17 51 68 6 0.744 
V.69 I would manage without 
chemicals, insecticides and 
mineral fertilisers and change to 
organic farming (Vogel, 1996 p610) 
2.88 42 31 21 24 36 4 0.664 
V.68 I would use fertilisers only 
in "environmentally appropriate" 
quantities (Vogel, 1996 p610) 
4.06 6 7 23 54 65 3 0.634 
 3.80 15.3 12.5 20.5 46.0 59.8 4.00 0.709 
A regression tree analysis of PCV.3 identified statements 67 and 66 (Figure 10-4) as 
influential (PRE 0.75). S67 had the most influence on the component and there was 
strong agreement with S67 that I would take additional measures to conserve the 
environment (n=111, 82%) that split on S66 that I would use less chemical sprays 
those in agreeing (56 41%) and less agreeing (n=55, 40%). The agreeing S66 
responses split within (S66) with disagreement (n=8, 6%) and agreement (n=47, 
35%). Responses in disagreement to S67 split within (S67), with those slightly 
disagreeing (n=19, 14%) and small group in strong disagreement (n=6, 4%).  
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 Figure 10-4 PCV.3 Personal environmental vigilance: regression tree - influencing 
statements 
Multiple regression analysis on the component and variables identified variance in 
property hectares (ProHa) and neuroticism-situation (NeuSit). 
Equation 10-2 PCV.3 personal vigilance - multiple regression 
PCV.3=-0.06-0.14*ProHa+0.29*NeuSit  
(adjR2 0.10), F=8.11, df=2,123, P<0.001) 
A regression tree analysis of PCV.3 identified variables property hectares (ProHa), 
neuroticism-situation (NeuSit), openness-situation (OpeSit), and extraversion-
situation (ExtSit) (Figure 10-5) as influential (PRE 0.27). ProHa had the most 
influence on PCV.3 where largest property sizes, either agricultural of forest 
responses, ProHa ≥7.00 (n=16, 13%) were split on OpeSit between <3.00 (n=5, 3%) 
and >3.00 (n=11, 9%) responses. ProHa <7.00 (10,000ha) responses (n=110, 87%) 
split on NeuSit between <2.00 (n=20, 16%) and ≥2.00 (n=90, 71%). The NeuSit 
<2.00 group split on ExtSit between ≥4.38 (n=5, 4%) and <4.38 (n=15, 12%). 
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Figure 10-5 PCV.3 Personal environmental vigilance: regression tree - influencing 
variables 
 PCV.4 Personal knowledge 10.3.4
Earlier in this thesis (Chapter 6) primary producers identified their preferred sources 
of information that assist them in the management of their land. Their knowledge of 
the statements in this component relates to how well informed farmers are on 
environmental protection relating to their home and their industry. PCV.4 was 
primarily associated with 3 statements with PC loadings ranging from 0.800 to 0.591 
Table 10-6) that identified with personal knowledge. The strongest agreement was 
with S29 I believe that I have a good knowledge of "environmental problems" in 
rural Australia (Lx̅ 4.34) while other statements were also largely agreed with.  
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Table 10-6 PCV.4 Personal knowledge statements 
 Likert responses x̅ Ds  Dl N Al As MD PC loadings 
V.36 I am well informed on 
environmental protection regulations 
and measures in agriculture (Vogel, 1996 
p608) 
3.72 3 20 35 61 39 0 0.800 
V.45 I am well informed on 
environmental protection regulations 
and measures in the household (Vogel, 1996 
p608) 
3.52 3 24 45 59 27 0 0.743 
V.29 I believe that I have a good 
knowledge of "environmental 
problems" in rural Australia (Vogel, 1996 
p608) 
4.34 0 3 13 69 73 0 0.591 
 3.86 2.00 15.7 31.0 63.0 46.3 0.00 0.711 
A regression tree analysis of PCV.4 and identified statements 36, 45 and 29 (Figure 
10-6) as influential (PRE 0.69). S36 was the most influential and where there was 
agreement (n=85, 63%) that I am well informed on environmental protection 
regulations and measures in agriculture and then splitting on S29 that I believe that I 
have a good knowledge of "environmental problems" in rural Australia between 
those strongly agreeing (n=51, 38%) and those varying from agreement to neutral 
views (n=34, 25%). Respondents who were neutral or disagreed with S36 were then 
split on S45 that I am well informed on environmental protection regulations and 
measures in the household between agreement to neutral responses (n=36 26%) and 
disagreement (n=15, 11%). 
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 Figure 10-6 PCV.4 Personal knowledge: regression tree - influencing statements 
For the component and other variables the multiple regression identified variance in 
extraversion-situation (ExtSit) and conscientiousness-situation (ExtSit) as being of 
similar levels of influence on PCV.4. 
Equation 10-3 PCV.4 Personal knowledge, multiple regression 
PCV.4=-2.53+0.34*ExtSit+0.37*ConSit 
(adjR2 0.11), F=8.65, df=2,123, P<0.001) 
A regression tree analysis of PCV.4 identified variables extraversion-situation 
(ExtSit), conscientiousness-situation (ConSit) and extensive grazing (ExtGra) 
(Figure 10-7) as influential (PRE 0.23). ExtSit had the most influence on the 
component and with ≥3.75 (n=28, 22%) and <3.75 (n=98, 78%) with the latter 
splitting on ConSit ≥4.56 (n=17, 13%) and <4.56 (n=81, 64%); this latter group then 
split on ExtGra between those more dependent on those deriving in less than 60% of 
their income from the farm ExtGra<60.00 (n=32, 25%), and the remaining 
respondents more dependent on farm derived income ExtGra≥60.00 (n=49, 39%). 
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 Figure 10-7 PCV.4 Personal knowledge: regression tree - influencing variables 
 PCV.5 Chemical use 10.4
The use of chemicals in a modern society may be prevalent but concerns have been 
expressed by primary producers within this thesis at their use, both economically and 
environmentally. Statements identified the consequences and use of chemical on the 
land and they formed PCV.5, primarily associated with 3 statements (31, 53 and 32) 
with loadings ranging from 0.756 to 0.520 (Table 10-7). The strongest consensus was 
for S32 Water quality in streams and dams is becoming worse, Lx̅ 3.29.  
Table 10-7 PCV.5 Chemical use statements 
Likert responses  x̅ Ds Dl N Al As MD PC Loading 
V.31 Commercial fertilizers and 
pesticides reduce the natural 
productivity of the land and 
product quality (Vogel, 1996 p609) 
2.50 42 45 33 23 14 0 0.756 
V.53 The use of manufactured 
chemicals in agriculture works 
against nature (Vogel, 1996 p609) 
2.87 19 48 42 30 18 1 0.693 
V.32 Water quality in streams and 
dams is becoming worse (Vogel, 1996 
p608) 
3.29 19 28 32 44 34 1 0.520 
 2.89 26.7 40.3 35.7 32.3 22.0 0.67 0.656 
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A regression tree analysis of PC2.14 identified statements 31 and 53 (Figure 10-8) as 
influential (PRE 0.65). Statement 31 was the most influential and where there was 
disagreement with the majority of respondents (n=105, 77%) that commercial 
fertilizers and pesticides reduce the natural productivity of the land and product 
quality, with a split within S31 with strong disagreement (n=36, 26%); less 
disagreeing S31 responses split on S53 the use of manufactured chemicals in 
agriculture works against nature with less agreeing (n=53, 39%) and agreeing (n=16, 
85%). Responses in agreement to S31 were split on S53 with agreeing (n=18, 13%) 
and less agreeing (n=13, 10%) responses. 
 
Figure 10-8 PCV.5 Chemical use: regression tree - influencing statements 
The multiple regression, and regression tree between the component and variables 
identified nothing of significance. 
 The influence of Vogel’s statements 10.5
The responses to Vogel’s statements have provided a valuable addition to this 
research and many influential statements >0.600 would be a valuable addition to 
questionnaires of this nature in the future. Responses to the statements in this chapter 
have helped define how primary producers believed society should look, as well as 
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determining their general attitudes towards the environment. Of the total of 42 
statements in Vogel’s instrument, 25 were located in the first five of the principal 
components (Table 10-8) and of those only 13 were found to be influential, which 
indicates a lot of redundancy. The 13 influential statements have PC loadings ranging 
from 0.800 to 0.656, indicating that they would all be suitable for use in future 
research similar to this. 
Table 10-8 Influential Vogel statements identified in the research 
PC 
Number of 
component 
statements 
Number of 
influential 
statements 
Influential statement 
numbers 
Influential  
PC High 
loadings 
Influential 
PC Low 
loadings 
Vogel                      
Total 
Vogel 
Influential 
PCV.1 12 3 V.65R, V.58R,V. 70 0.722 0.670 12 3 
PCV.2 4 3 V.42, V.54, V.59R 0.710 0.656 4 3 
PCV.3 3 2 V.67, V.66 0.795 0.744 3 2 
PCV.4 3 3 V.36, V.45, V.29 0.800 0.591 3 3 
PCV.5 3 2 V.31, V.53 0.756 0.693 3 2 
 25 13   0.739 0.655 25 13 
 Discussion 10.6
The environmental problems facing the rural landscape can be partitioned into 
various components. Within Vogel’s statements there is a degree of change of focus 
from the physical problems of land degradation i.e. soil erosion, tree decline, water 
quality, biodiversity loss, through to individual attitudes and beliefs and what they 
value for themselves and their community. This is what made Vogel’s instrument so 
attractive, as it provided an opportunity for producers to present another side of their 
‘story’. The statements in these components challenge farmers on their personal 
values of how they believe society should consider humanity, the natural 
environment and food production.  
The most important principal component in this set of statements identified by 
primary producers was their community values. Primary producers agreed strongly 
that humankind had overcome problems of the past and that science had the capacity 
to solve problems in the future. Such faith in science must not allow producers to 
further exacerbate the existing deterioration in the landscape, but provide reliance on 
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science as a means of understanding and then restoring the actions of the past. The 
optimism is to be applauded but it places a reliance on science and its evidence based 
approaches to provide the answers required to address the problems associated with 
contamination and a myriad of land degradation issues that agriculture faces today 
(Pannell et al. 2006). More particularly science in return will be looking to farmers 
with some assurance that their recommendations (Pannell et al. 2006) are being 
adopted and there is value in the research being undertaken.  
Primary producers stated a preparedness to forgo some income in order to enhance 
the environment, which while an admirable sentiment, has to be achieved within the 
economic viability of their enterprise. In a further measure of component support, 
producers endorsed environmental protection over economic development which 
over time should help rejuvenate Australia’s degraded landscapes. In impact of 
community and economic development on the environment is an essential 
consideration in a modern society, whereas in the past it may have been given little 
attention.  
Producers expressed a strong personal belief that they, the farmers, are the best 
protectors of the natural environment with many of these respondents ambivalent or 
disagreeing that today’s agricultural practices lead to biological destruction. 
Producers’ personal beliefs (Lockie and Vanclay 1997) will be acknowledged and 
tested by community through a substantial improvement in biodiversity and natural 
resources of the rural landscape in the coming decades. Producers accept some of the 
financial challenges even without incentives, though elsewhere in this research 
producers supported the availability of incentives to assist them with restoration 
works. Ultimately producers indicate a commitment to enhanced environmental 
measures, irrespective of incentive, though their economic circumstances will 
invariably play an important part in the timing of restoration work.  
The current knowledge base of farmers will be tested in the future as they seek to 
produce more from their land without further damage, while trying to restore 
degraded landscapes which will come at some significant cost. The restoration of 
degraded landscapes will come at great cost (Wentworth Group 2002; Wentworth 
Group 2003) though primary producers strongly agreed with humanity’s ability to 
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solve problems caused by decades of poor land management practices, arising from 
Europeans adapting practices to the different environment of Australia. 
Primary producers agreed that many environmental problems arising from 
agriculture are exaggerated by the media. In chapter 6 the media were identified as 
being the first choice for primary producers getting information on land management 
issues, but the evidence presented here suggests that they question the validity of the 
information presented through that source; this questions the quality of media content 
as it relates to the environment and agriculture in Australia. Personal knowledge 
received overwhelming support with respondents believing they were well informed 
on environmental protection measures in agriculture and the household, and that they 
have a good understanding of environmental problems in Australia. The level of 
environmental knowledge in the community is rising (DECCW 2009) though there is 
still some lack of concern for the environment which might be individuals denying 
that problems actually exist; this is clearly an opportunity for education to resolve 
through suitably targeted programs.  
Personal vigilance in conserving the environment was evident, with a desire to use 
less chemicals. This would indicate a high level of responsibility, concern and 
awareness of the environment. Respondents did however believe that it would be 
difficult to manage without chemicals or become organic, reflecting the higher costs 
of that philosophy. While a possible option for the future is the adoption of organics 
(Paul and Haslam McKenzie 2011) farmers were not necessarily adopting that 
approach, suggesting that they were not convinced it was the answer. The reduction 
in use of some chemicals is a positive move to benefit the environment; however 
with humanity’s dependence on agriculture and a growing population to feed (Cribb 
2010) it may be difficult to make substantial reductions in application of inputs or 
identify suitable alternatives in the short term. Perhaps contrary to their general 
knowledge of environmental problems and a desire to fix them, respondents often 
disagreed that ‘chemicals’ adversely impact on farm resources i.e. chemicals were 
not seen as the cause of all environmental problems. This could be because it is an 
integral component of minimum and zero tillage management strategies which are 
favoured to reduce soil erosion and to improve soil fertility.  
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The multiple regression and regression tree analyses of the effects of personality and 
‘demographic’ variables on the principal components identified show their influence 
on PCV.2, PCV.3 and PCV.4. The multiple regression analysis for PCV.2 found that 
support for the component improved as property size increased as did the scores for 
openness-situation traits (‘values the artistic’, and ‘prefers work that is routine’) and 
agreeableness-situation (‘can be cold and aloof’). The regression tree analysis of 
PCV.2 Environmental stance, was influenced most by respondents with property 
sizes ≥1,500ha (ProHa≥4) and neuroticism-situation where producers might be 
described as ‘not so moody’ and ‘didn’t worry unduly’ (<2.13). This implies a calm 
and relaxed personality associated with the majority of producers with mid to large 
size properties in relation to their environmental stance.  
For PCV.3 Personal environmental vigilance, the multiple regression analysis found 
an increase in association with the component, with an increase in property size and 
neuroticism values (an increase in worry and being moody). For the regression tree 
analysis of PCV.3 the most influence came from the large group of respondents 
(n=110, 87%) with properties less than 10,000ha (ProHa<7.00) with a neutral to 
higher neuroticism-situation scores (≥2.00); respondents with a tendency to worry 
and be moody. This result indicates genuine concern that greater personal vigilance 
should be given to the environment. Other personality influences on PCV.3 were 
extraversion-situation (<4.38) respondents who were quieter, less sociable, and were 
not so talkative; a group prepared to speak out when necessary; and openness-
situation (≥3.00) respondents who saw themselves somewhat ambivalent to valuing 
artistic, aesthetic experiences and believing they had little active imagination, which 
indicates a perceived narrow set of creative interests. 
The multiple regression analysis on Personal knowledge PCV.4 identified a positive 
association with extraversion-situation and conscientiousness-situation in that 
producer support for the component increased as the two personality scores 
increased. The regression tree analysis of PCV.4 identified the most component 
influence from extraversion-situation (<3.75) responses, with those believing they 
were somewhat, or not so quiet, and not so sociable or outgoing, and not so talkative; 
those conscientiousness-situation (<4.56) who were adamant that they were not lazy 
and disorganised; and extensive grazing (<60.00) those respondents, who derived 
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<60% of their farm income from grazing. The results indicate producers that are not 
so outgoing and talkative and who have a tendency to be less active? and 
disorganised are an influential group of primary producers with a good understanding 
of environmental problems and legislation. 
This research set out to identify the attitudes of managers towards land management 
issues and to determine the personality and other factors associated with land 
management attitudes. This chapter had a dual focus; first to report on an 
environmental instrument used with Australian farmers that was more focused on 
individual values rather than management issues as such, and secondly to compare 
these results with those of previous chapters. The themes that emerged from the 
principal component analysis are different from those of the first survey including 
those of Reeve (2001), however the constant throughout the attitudinal results is a 
clear demonstration of support for the environment. As with Reeve (2001) and 
previous components, the analysis has identified redundant questions that offer little 
in the way of understanding land managers attitudes, which in the future offers 
direction to a more refined instrument. The (Vogel 1996) instrument was not so 
much different in that it was European, but in that it pursued a different approach of 
understanding land manager attitudes and the results clearly demonstrated producers’ 
personal values and beliefs. The results also establish plainly the association and 
influence of personality factors and allied traits, in determining land management 
attitudes, though there is clearly an opportunity to pursue this relationship further in 
the future.  
The focus of this thesis now moves from an extensive attitudinal study to that of 
qualitative approach as producer responses from the first survey are analysed; they 
reflect many of the themes previously identified in this research. The next chapter 
identifies problems and impediments to land management, from the manager’s 
perspective.  
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11 Major land management problems and impediments: the 
managers’ perspective 
 Introduction 11.1
The literature review has identified many challenges facing primary producers and 
other rural land managers, including climatic variability (Cleugh et al. 2011; Pittock 
2005),  farm employment (Beer et al. 2003), lack of available time (Pannell and 
Vanclay 2011), age and succession (ABS 2009; Crockett 2002; Luck et al. 2011), 
farm viability (ABARES 2011; Davidson and Elliston 2005), commodity prices 
(ABARES 2009a), government policy (McEachern, Francis and Lee 2000; Stanley 
and Clouston 2005), property management, introduced species (Beale and Fray 
1990), woody weeds (Beale and Fray 1990), water management (Pigram 2006), land 
degradation (Pannell  et al. 2006; Roberts 1995) and natural disasters, particularly 
drought and flood. They all have an impact on how land is managed in both the short 
and long term.    
Qualitative data obtained from these two questions (asked in the first of two 
successive surveys of land managers in central and western NSW): What is stopping 
you from managing your land the way you would like to? and What are the major 
land management problems on your farm? considered these challenges from a 
personal perspective. The results provided insight into the limitations primary 
producers face in their ability to make preferred decisions, while identifying the 
significant management problems they experience on their land ‘day to day’. The 
responses reported and discussed here are seen as instrumental in answering one of 
the key research questions for this thesis: What are the attitudes of managers towards 
land management issues in Australia?  
 Restrictions to managing the land 11.2
An interesting array of responses was received to the question ‘What is stopping you 
from managing your land the way you would like to’? and based on content analysis, 
each response can be allocated into one of seven themes.  
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Of the 327 replies obtained, 33 respondents (10%) believed that nothing was 
impacting on their management decisions and 13 (4%) thought ‘little’ was 
influencing their management. However, the majority of respondents identified 
factors inhibiting their ability to manage their land in the way they wished.  Issues 
such as climate change, farm employment, time, age and succession, farm viability, 
commodity prices and government policy were some of those raised by producers. 
 Climatic variability 11.2.1
This survey coincided with one of the most severe droughts ever experienced by 
Europeans in Eastern Australia (Prosser 2011) and it is not surprising that many 
respondents identified the effects of the protracted dry in their responses. Many 
considered the unpredictability of rain to be a profound inhibiting factor in the 
management process, and whilst short term forecasting in recent decades has 
improved significantly, medium or long term weather forecasting based on 
probability (Pittock 2005) was considered to be less than optimal: 44 
Four very rough years of drought have made it very hard to spend on 
anything other than normal running…220M60H   
At present the five bad years as drought caused lack of funds 46F50U 
Lack of rain and weather forecasting…87M50T 
…seasonal conditions put a stop to some projects...60M80P 
With described dry times came the ‘inevitable’ lack of funds to carry out even the 
more basic management projects. For many respondents, the first to suffer were 
programs such as the control of noxious weeds and animals. While important to 
management practice, these programs were considered dispensable when 
circumstances were severe.  
44 Respondent Code – The first numbers represent the individual respondent; the letter following – 
gender; the next number – age (the middle of stated respondent age bracket); the final letter – education 
level; P=primary – ≤yr 8, H=high school (yrs 9-10), S=senior high school (yrs 11-12), T=technical 
qualification, U=university; ?=unknown 
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With dry extremes there often seemed to be a disproportional explosion in the 
kangaroo population, ultimately putting further pressure on available grasses and 
pasture set aside for domestic stock:  
…kangaroos and regrowth, and the lack of more accurate medium term 
weather forecast 83M50U 
 Farm employment, recruitment, rules and regulation  11.2.2
Respondents expressed concern regarding their ability to achieve their management 
goals because of the diminishing workforce in rural areas. Many potential employees 
were leaving smaller and more isolated rural communities to seek more secure and 
better paid employment; a situation exacerbated by the drought when less 
agricultural work was available and affordable for producers. It was particularly 
difficult to find “employees with my passion” 96M50U. 
Many respondents believed that government policies were impacting negatively on 
their ability to employ necessary staff: 
Rules and regulations are stopping us from employing more people to grow 
our business 196M50H 
…increased government regulations and requirements are extending to 
inhibit employment to carry out extra tasks, other than routine on the place 
71M80S 
…We have stopped employing labour because of the threat of a possible 
raid from WorkCover if an accident occurred, so less is being done to 
develop the place 248M60T 
 Time availability and management 11.2.3
Respondents clearly identified a lack of time as a major inhibiting factor in managing 
their properties the way they would like. This related both to lack of personal time 
and to the shortage of other employees identified above and the lack of funds to 
adequately reimburse employees:  
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…one always has restrictions on time and money, even though we generally 
get things done 157M80P 
Time isn’t available to do the jobs that need doing for the best management 
of the land…183M60P 
…Mostly time to do everything and cannot afford time and money to employ 
anyone except family and contractors 273M60U 
…I work 18 hour days for six and a half days per week running the 
farm…300M?? 
…trying to do the work of 3 men to keep my head above water and age is 
catching up with me…268M50T 
 Age, succession and families 11.2.4
Increasing age, succession planning, and families were considered to be factors in 
achieving ideal management: 
I am one third of a family business and some compromises have to be made 
at times 281M60H 
Successful succession planning 285M40U 
Retired, the land is in good hands with our son and grandson, good 
conscious farmers 296M80P 
 Farm viability 11.2.5
Respondents identified finance as an inhibiting factor to farm management. The most 
significant management issues identified by responses were ‘money’ (or rather, the 
lack of it) 4F60T   218M40T   192M60H   309M30U and ‘cash flow’ 45M60U   103M60U    260M80S    
271M60U, both of which were seen as often dictating business life. Some respondents 
associated lack of money with the drought and poor seasons, while others associated 
insufficient income with the cost of meeting government requirements. Some 
respondents referred to the ‘credit squeeze’ as their greatest challenge, whilst others 
identified seasonal influences on cash flow as a greater impediment: 
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Financial constraints are always the limiting factor on what you would like 
to do but that doesn’t stop you managing the land to the best of your ability 
with the knowledge available 272M50T 
…Money. We are making just enough to put back into the farm basics 141F40H 
…Every breach of any law carries overpowering and frightening, 
impossible financial burden against people who are the lowest paid workers 
in the country 199M60H 
 Commodity prices  11.2.6
Falling commodity prices were identified as an impediment to management. Some 
commodity prices are somewhat cyclical and fluctuate according to consumer 
preference, as may be typified by the demand for wool and the price it fetches at the 
market. Droughts and poor seasons also influence commodity prices through the 
availability and quality of produce for sale. Whatever the reason, the lower than 
expected return for produce not only reduces the  producers’ ability to meet essential 
cost payments, but significantly restricts their ability to expand and upgrade their 
assets, i.e. tractors, tillage equipment and spray units, or to contemplate restoration 
works: 
In my life as a farmer, all commodities have fallen in real value by at least 
70 percent. Peasants are not environmentally sustainable, never have been 
or will they ever be 36M60T 
Commodity prices play a big part in the way farms are managed; poor 
prices translate to no new advance [sic] machinery such as better no till 
gear 65M30U 
…prices of our commodities don’t always allow for expenditure on non 
essentials 220M60H 
It also impedes the employment of non-family farm labour.  
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 Government policy 11.2.7
Red tape, bureaucratic ignorance, and ‘stupidity’ related to government policy were 
identified as significant impediments to management decisions. Major hurdles that 
primary producers had to overcome included Occupational Health and Safety 
(OH&S) regulations and the implications of WorkCover (WC); the Native 
Vegetation Act and the challenges of vegetative regrowth especially in Western 
NSW; the Environmental Protection Agency (EPA) and the use of feedlot manure in 
farming programs; the Rural Fire Service (RFS) and their requirements to undertake 
specified training; and financial and physical implications of water reform in NSW 
through a decreased water allocation and a downsize of operations and production. 
Respondents took the view that policy makers had little if any practical knowledge 
about land management and instead were trying to justify their positions: 
Government red tape, I have been on the land 58 years, I do not need 
organisations like RFS to tell me what courses I should be doing 238M60H 
Government regulations and laws, no government incentives in tax breaks, 
land owners carrying the cost of conservation 50M60S 
Rules designed by bureaucrats who have no practical experience 21M50S 
…justify their university degree by having to get a ticket for chemical users, 
chainsaw use 202M70T 
Intertwined in the officialdom was not so much the principle of some of the 
bureaucratic requirements per se, but rather their complexity and overlapping, 
occasionally contradictory official edicts that led to confusion among producers.  
Concern was also expressed at the lack of consultation between bureaucracy and 
industry prior to the implementation of many policy initiatives: 
…stand over tactics instead of consultation and advice… 156M60T  
Government red tape, we would like to clear the occasional tree for our 
wide machinery but there are too many strings attached. Ninety nine precent 
of farmers know if you look after your land, it will look after you 146M450T 
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High taxation, too much government control of wild animals.  Poor 
management of national parks, too many laws covering the work farmers 
do. Gun laws, WorkCover laws. People not accepting the responsibility for 
their own actions 225M80H 
11.2.7.1 The impact of the Greens 
The ‘Greens’45 were identified as having an impact on preferred land management, 
both in terms of the influence on government policy and their negative portrayal of 
farmers in the media. While there is no requirement for Greens to have experience in 
land management, their perceived failure to understand the land was identified as a 
factor stopping farmers from farming the way they wished: 
Greenies who basically don’t have a clue about this country. Government 
trying to please the Greens and red tape 160M50T 
 Major land management problems 11.3
Responses to the question ‘What are the major land management problems on your 
farm?’ provide insight from a land holder’s perspective into the land management 
problems facing producers.  Utilising content analysis, the responses were divided 
into nine thematic groups.  
Twenty seven respondents indicated they had no major land management problems. 
The remaining responses identified a range of difficulties. 
 Government policy 11.3.1
The introduction of legislation relating to natural resource management and 
conservation was identified as creating management controls resulting in increased 
long-term land management problems. Concerns were expressed that governments 
were intervening in areas about which they have little or any knowledge, with 
bureaucracy and red tape seen as inhibiting best practice: 
45 The word Green/s in the text refers to the ‘environmentally minded’ generally and not the Green Party, unless 
specifically noted as such. No judgement is made in regards to respondent’s reference to ‘Greens’. 
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…Time to put land management practices into place because of government 
and bureaucratic interference e.g. doing courses which cost money to learn 
things that one has been doing for a lifetime (a non-farming example was 
two lifetime timber workers locally in the forest being taught by some young 
upstart how to use a chainsaw); will I soon have to learn to drive a tractor?  
Safety is important and I have a good record but some requirements are 
stupid and ridiculous 326M60T 
Biggest problem now is government interference in everything and OH&S is 
ridiculous, rules and regulations… 241M70T 
Government regulations, new rules and OH&S etc 133M50S 
As one respondent observed:  
Not being able to develop and use the land properly owing to restrictions 
placed on us, which I can understand as businessmen, office farmers only 
consider profit not the damage done. But a blanket law covering all hurts 
farmers who have looked after their land in past and now can't operate to 
their long term plan of sustainability 204M70H 
11.3.1.1 Inexperienced government advisors 
The perceived lack of experience with departmental staff also provided challenges as 
producers sought advice on a range of issues relating to land management:  
Rules designed by bureaucrats who have no practical experience 21M50S  
Government departments, if they had 55 years of experience on property 
they might know how to run a property 144M70H 
Overall, many primary producers believed that outside interference was one of the 
most significant land management problems they must contend with. 
 Farm viability 11.3.2
Rising cost of production associated with stagnant commodity prices and labour 
shortages was cause for concern in regards to farm viability, and as a corollary, a 
major land management problem in that the cost and implementation of 
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environmental protection projects such as tree planting, fencing and soil conservation 
works were increasingly becoming harder to justify. These concerns were 
exacerbated by a protracted drought further impacting on farmers’ ability to continue 
operations as they had in the past:  
High input costs which are out of our control, trying to control costs. 
Unnecessary regulations that are not soundly economic based. All farmers 
are trying to improve their land, if not then they are out of business 240M60T 
…Getting 20 year old prices for wool and grain, how can you spend money 
on looking after your soil, drought and feral animals 249M60S 
…Would like to plant more windbreaks but have not because of financial 
and labour restrictions 75M40H 
 Climatic variability 11.3.3
Climatic variation in Australia is well documented and the occurrence of drought 
was identified by respondents as impacting significantly on production and on 
environmental protection, for example, tree planting and conservation area fencing. 
The problems associated with downpours and floods were also mentioned: 
…We have some erosion with heavy downpours recently we had 8 inches 
rain and caused flooding; knocking down fences, logs and debris did a lot of 
damage 282M?H 
Droughts were seen as favouring invasive noxious and woody weeds, while native 
and improved pasture suffered considerably: 
Roly Poly, Galvanised Burr and Wild Rape have become dominant on some 
of the farm since the drought 120M50T 
…Weeds mainly Sifton bush and introduced weeds which were introduced 
with hay during the drought years 150M60U 
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 Managerial challenges 11.3.4
A large number of respondents identified problems that could best be described as 
property management. Some responses were personal, in that the problem was ‘me’, 
lack of ‘Time and cost’ 29F70U to undertake and complete required activities became 
an issue.  
11.3.4.1 Cost of maintaining infrastructure 
Many cited the costs of maintaining and/or replacing fencing as a major problem 
compounded by the challenge of finding labour to undertake the work: 
Declining quality of farm fences…17M70S 
Lack of fences so the land can be grazed better 132M40H 
While fencing is important for boundaries and current internal structures, it is also a 
requirement for conservation projects such as the protection of gullies and 
watercourses and tree planting corridors.   
11.3.4.2 Costs of establishing improved pasture 
Respondents identified the cost of developing ‘methods of improving sustainable 
carrying capacities’ 272M50T, particularly the establishment of improved pastures, as 
very high. 
11.3.4.3 Loss of biodiversity and ground cover 
This was identified as a major problem by one respondent and the ‘loss of 
biodiversity and ground cover’ 305M40T as significant management problems. 
11.3.4.4 Native and introduced pests 
Feral and native animals were identified as being a serious problem for producers 
through their impact on production, the environmental damaged caused, and the time 
and cost of their control. The control of native species (for example, kangaroos) was 
identified as a problem for respondents, but of greater concern was the failure in 
recent years of initiatives to more successfully control populations of introduced 
species, particularly the fox, pig and rabbit populations: 
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…Feral goats, pigs and foxes plus overabundance of kangaroos…71M80S 
Noxious weeds and animals 86M60T 
An increase in the kangaroo population was identified as causing a great impact. 
Respondents noted an affinity with kangaroos and reluctance to control them, but 
noted the damage caused if population numbers were not checked:  
Kangaroos are the worst problem we deal with. They can degrade land very 
badly if their numbers are allowed to get too high, and nearby National 
Park is a prime example of long term overgrazing by kangaroos which has 
hence become covered by Blue Heliotrope, a very serious weed and has 
virtually no perennial native grasses 83M50U 
Wombats and crows were also identified as problems.  
11.3.4.5 Woody and noxious weeds 
Clearly weeds were identified as a significant problem for primary producers, 
depending on the location of the property - Wild Turnip, Queensland Red Grass, 
Patterson’s Curse, Nodding Thistle, Boxthorns, Galvanised Burr, and Yass (Serrated) 
Tussock were amongst those most frequently mentioned. Wild Rape, Barley Grass, 
Buddha, Pine, Turpentine, Scotch Thistle, St John’s Wort, Briar, Horehound, Sifton 
Bush, Fleabone, Lippia and Prickly Pear also caused problems. While control 
measures were available, the cost was often seen as unaffordable and the use of 
chemical was considered as undesirable to many respondents:  
Really I think noxious weeds are the biggest problem for the future... 27M70H 
More land needs to be managed better for woody weeds - too much 
government control. Owners are the best people to decide this problem, they 
look after it because if they don’t they will not make any money from it 
59M80P 
…To stay productive we need to control weeds in both crops and pastures 
but it is an endless job, and I am not fond of chemicals 140M40T 
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Mainly weeds and mainly from neighbours who either don't care or don't 
have the resources to do much about it 298M50T 
Many producers acknowledged the benefits of trees but the incursion and spread of 
invasive scrub and timber species, and woody weeds was of considerable concern: 
The invasion of pine and woody weeds on good farming and grazing country 
and virtually no say in planning to improve it for farming and grazing, more 
country turning into useless country 242M60H 
Box timber re-growth which has been ringed by the 1st settlers in the late 
1800s and early 1900s. This timber needs to be thinned, not cleared, so may 
grow for better grazing and the property will be more sustainable for future 
generations 250M70H 
…Native shrubs that were once controlled by bushfires have invaded our 
red soil and choked out everything else. This is detrimental to our carrying 
capacity and to native animals and birds. Coolabah seedlings are doing the 
same thing on some of our grey soils 304M70T 
Increasing woody weeds which come under endangered species and are 
choking our country, lowering our carrying capacity and making it harder 
to muster and go about general farm duties 16M60S 
11.3.4.6 Water availability, allocation and management 
Stream erosion and river health were recognised as problems by many respondents. 
The lack of water for production, especially irrigation, was mentioned, as was its loss 
for environmental enhancement (i.e. environmental flows). Water was identified as 
pivotal to all aspects of primary production, but it was also noted that its use (or 
misuse) created division between irrigators and graziers. The use of irrigation water 
was identified as the cause of diminishing resources on land downstream of cotton 
producers:  
Adequate water volumes to establish good grazing practices 130M50U 
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Lack of water, because of mainly cotton irrigation and loss of flood plains. 
Contamination of water due to excessive use of agricultural chemicals 
upstream…34M50U 
…Water management and salinity on our irrigation country 57M40T 
 Erosion and land degradation 11.3.5
Respondents identified soil, wind, gully, sheet and water erosion as significant land 
management problems: 
Gully erosion has been a problem, caused by clearing 70-90 years ago, 
however, fencing off gullies and planting many trees is quickly improving 
the situation 60M80P 
One land manager had issues relating to soil movement from a public road running 
through a property and soil loss in an old quarry dating back to before WWII, whilst 
for others:  
…Soil erosion due to the long periods of drought conditions we have had 
over the last 10-15 years 13M70T 
Erosion. A lot of work has been done but there is more to be done when 
finance will permit…239M60S 
Property has been a little over cleared. Some older erosion areas, although 
they are now stable because we don't farm them, should be planted with 
trees to stabilise the soil… 75M40H 
Previous land clearing, has exposed large areas to gully erosion. The 
drought also created many problems with limited ground cover and 
occasional storms creating severe erosion. 61M30U 
Some respondents wrote positively of their ability to regenerate eroded land through 
soil conservation plans, fencing of gully lines, tree planting, contour banks, and the 
application of lime and gypsum: 
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We have done as much soil con work as is possible over the last 35 years, 
now we need to manage our grazing practices better and bring back species 
into our pasture mix 2F70T 
Poor water infiltration (139M80T), sodicity, hard capped soils (106M40U), scalded areas, 
nutrient lock up and soil compaction were also identified as soil related management 
problems. 
Overall, there is still much to be done: 
We need more trees, ground cover, fenced off areas, windbreaks and tree 
lines 61M30U 
 Discussion 11.4
Interestingly, responses to the two questions contained many similarities, with 
common themes emerging in areas such as climatic variability, government policy 
and over-involvement and farm viability. There are also many parallels between the 
responses and findings reported in the literature, and between these responses and the 
qualitative results. For example, respondents identified concerns over current 
infrastructure costs, especially fencing, that they were finding difficult to justify 
financially on the basis of seasonal conditions (as did Cleugh et al. 2011); 
government policy in relation to land and human resource management (Davidson 
and Elliston 2005); inadequate commodity prices (ABARES 2009a; Barr 2009; 
Cocklin and Dibden 2005; Lockie and Bourke 2001; Wild 2003);  weeds and pest 
species (SoE Committee 2011) and ‘water issues’ of both the extraordinary shortages 
in periods of drought or over-allocation, and the extraordinary oversupply during 
times of flood (Pigram 2006). Thus, producers are in a bind; they can make decisions 
based on commodity prices (over which they have little control), and have even less 
influence on government policy and none over seasonal conditions.  
The study’s findings in relation to perceived bureaucratic interference (‘red tape’ and 
‘regulations’) as a land management problem, and as an impediment to appropriate 
land management, are identical to those identified in the National Farmers’ 
Federation (NFF) report to the Productivity Commission in 2007 (NFF 2007) and in 
other research (McEachern et al. 2000; NSW Farmers 2009; Stanley et al. 2007). It 
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also corresponds closely to the quantitative findings of earlier chapters. It also 
corresponds closely to the quantitative findings of earlier chapters.     
Advancing age was identified by some respondents as both a land management 
problem and a barrier, a result not unexpected given that 65% of respondents were 
aged over 55 years; this is consistent with other research (ABS 2003; Barr 2004; 
Foskey 2005; Fragar et al. 2007; Hugo 2000; Morton, Fragar and  Pollock, 2007).  
Time management was an issue identified in the responses, though it could not be 
separated from individual efficiency, financial ability to employ, the availability to 
find labour or a slowing of the ‘body and mind’. Irrespective of the cause, even a 
perceived lack of time and the pressure of work could have serious health 
consequences on producers.  
The challenges of succession planning have been identified in the past (Crockett 
2002; Gamble et al. 1995; Luck et al. 2011; Muenstermann 2011) as a potential 
impediment to preferred land management practice, and similar issues are raised in 
this study. The extent of the difficulties with succession planning may well see an 
increase in the retirement age of Australian farmers as they contemplate their future, 
with attendant consequences for land management efficiency and efficacy. 
Two respondents identified age and health concerns as an impediment to preferred 
land management practice: physical limits of age and health72M75S and now aged 64 
health84M70S. Rural health is of real social importance in Australia (Caldwell et al. 
2004; Fragar et al. 2007; Liaw and Kilpatrick 2008) with issues such as personal 
health, time management, enthusiasm, and possibly age being concerns, as they may 
all be implicated in major land management problems. Business related pressure or 
health concerns for producers have been identified as ‘finance, drought/weather, 
government requirements, family, time & employees’ (Fragar et al. 2007, p.7). 
Family based pressures or concerns are similar and identified as ‘finance, time, 
drought/weather, government and family’ (Fragar et al. 2007, p.8). One could not 
expect any of these pressures to persist in the long-term without a detrimental impact 
on the individual. In times of low commodity prices and farm income, producers 
probably experience difficulties in recruiting and paying for labour, leaving more 
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duties for those remaining.  Demonstrating the extent of the pressure: ‘…although 
the farming population was not identified as a priority population, research has 
identified this population to be at high risk of suicide, and of having difficulty in 
coping with the range of pressures associated with life and work in this industry’ 
(Fragar et al. 2008, p.170). Deterioration in the health of primary producers is likely 
to lead to reduced agricultural production and possibly living standards. 
Climate related issues in relation to land management decision making are well 
documented (Bayley 2000; BOM 1989; BOM 2008; Botterill and Fisher 2003; 
Bryant 1997; Lindenmayer 2007; Lindenmayer et al. 2008; Pearman 2005; Pittock 
2005; Swaine 1990; Whitaker 2007; Yencken and Wilkinson 2000) and the current 
study is no exception. For the majority of respondents the drought impacted 
significantly through declining livestock and cropping production, not only because 
of lack of water and pasture, but also because of an increase in noxious weeds at a 
time when control funds were at their most depleted state.  
It is clear that primary producers are caught in a web of contradictions, challenged to 
produce more, often with reduced financial return, while at the same time expected to 
adopt new technologies or strategies and even undertake remedial action with a 
reduced economic capability. The impact of government and broader environmental 
expectations is unparalleled. 
The next chapter considers the impact of government and the ‘green movement’ on 
land management in greater depth.  
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12 Political and environmental influences on rural land 
management  
 Introduction 12.1
While primary producers are ultimately responsible for the day to day management 
of agricultural land, the previous chapter has shown that government policy and the 
environmental movement, characterised for the purpose of this thesis as ‘the Greens’, 
is perceived to have a significant impact on management practice. This impact is 
exemplified in the literature via an assessment of the power of the Greens (Lockie 
and Vanclay 1997) in terms of criticism of agricultural practices, and more broadly, 
community engagement (Eversole, 2011), Landcare (Williamson, Brunckhorst and 
Kelly 2003), the potential value of incentives and subsidies (Williams and Martin 
2011), the impact of lobbying (Warhurst 1998), funding for soil conservation 
(Wentworth Group 2003), policy considerations (Cocklin and Dibden 2005), water 
and degradation legislation (Lindenmayer et al. 2008), public lands management 
(Yencken and Wilkinson 2000), and education and training (Luck et al. 2011).   
Responses to two questions: How do you feel about the ‘Green’ 46 influences on 
farming today? and Where are governments failing to address land degradation 
problems in Australia? provide insight into the extent to which participants feel their 
land management practice is influenced by these two external forces. 
 Green influence on farming today 12.2
A range of responses was received from producers to the question:  How do you feel 
about the ‘Green’ influences on farming today? and, based on content analysis, the 
responses were distributed into one of three thematic groups: criticism, ambivalence 
and support.  
46 The question posed to respondents did not specify the Greens as a political party but was intended to broadly 
represent those ‘environmentally minded’. Where  referred to in the comments and discussion, the Green Party 
(political) is noted as such 
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 Industry criticism of Greens  12.2.1
In the eyes of many primary producers, a lack of first-hand knowledge or 
understanding of primary production greatly diminished the  credibility of ‘the 
Greens’, to the extent that they felt their rural operations would ultimately be 
destroyed if Green pressure continued in its current form: 
I feel the community is influenced by the Greens to pressure farmers to 
change their farming practices but the community doesn't want to pay for 
the changes through higher food costs.  They would rather import food etc. 
from a country whose environmental record is much worse 274M30U 
Green is another word for having all the answers but no idea of how they 
can be achieved in an economically feasible manner. Green equals idealistic 
but not practical 321M50U 
Destructive.  Farmers are perceived to be enviro vandals. It is in our best 
interest for our business and future generations to nurture our land 244M50S 
They create negative publicity for their own personal and political gain 
under the ideals of cruelty to animals etc.  They killed the fur industries of 
the world and left the foxes, rabbits, cats (possums in New Zealand) to run 
wild and literally eat the biodiversity out from under their noses 300M?? 
Some producers expressed concerns that ‘the Greens’ were not prepared to listen to 
the agricultural side of any debate. They were considered to be very single minded in 
their approach to achieving their goal of environmental change and improvement 
within the rural sector.  Many were totally opposed to the actions of ‘the Greens’ and 
felt they were making it harder to work and manage the land in the most practical 
and acceptable manner:  
Has too much influence with government policy. They live on the coast and 
dictate to farmers in regional NSW. We cop the cost of the decisions that 
should be borne by all taxpayers. We get angry that we cannot knock down 
one tree and developers on the coast can push down trees and build on 
swamps in the name of progress 146M50T 
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Don't pay attention to the fact that most farmers don't make large profits 
and are not in a position to change tomorrow. There is an economic cost 
that must be taken into consideration like drought recovery 1M30U 
Environmentalists make a lot of noise when there is nothing to be done, but 
where are they in times of need, such as fires in national parks 238M60H 
Land clearing should be stopped not only by farmers but by urban land 
developers too. The Green movement expects farmers to bear most of the 
financial burden of land conservation 120M50T 
Respondents expressed concerns regarding financial viability of the family farm 
resulting from the actions of the Greens:  
Far too much notice is taken of Greens who are ill informed, have no 
practical experience and have no idea what they are talking about 152M70H 
The Greenies are extremists and there is no place for extremism in any of 
life. For a minority group the Greens have too much influence, they are 
idealists and lacking practical approach. The majority of land managers 
think Green but are not Greenies 31M60T 
I resent the fact that recently the Green movement, especially in 
government, has the idea that they are the only ones that are doing anything 
for the environment. My family has been doing it for over 100 years. While 
Macquarie Street passes laws to make us do things that we were already 
doing anyway, they cover Kellyville in tar and cement. I don't get it 239M70S 
Why don’t they put their money where their mouth is and buy a farm and 
show us how to run it? 194M60P 
The Greens Movement was thought to have the ear of government, imposing 
political influence and pressure beyond that justified by its political representation. In 
a democracy free speech is a fundamental ingredient, but respondents were very 
concerned at the emotive aspects of the debate being put forward by many Greens:  
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If only they would work with the farming industry and not have a set on 
shutting them out. The local Greens want to turn the local area into one big 
national park. They waste the little of funds meant for the environment, stop 
and slow most moves to protect the land from the real problems e.g. weeds, 
feral animals and sustainability 190M40T 
The radical tree clearing that was going on needed to be steadied up. 
However, that thought has now gone too far with the Green groups wanting 
total stoppage.  In this shire only about 27 percent of land has been cleared 
and quite a bit more development could be done reasonably 302M60S 
Much negativity came about because of ‘the Greens’ perceived lack of appreciation 
of the fundamentals of farming, and acting outside their areas of expertise. From one 
respondent’s perspective:  
I feel quite annoyed about the political power that mostly radical Green 
groups seem to have in the community. On many issues they peddle a lot of 
half-truths and misinformation which the urban population tend to believe. 
Every area has its own unique set of issues and problems so blanket laws 
and rules are inappropriate in many cases 83M50U 
A lot of non practical, ill informed people wanting to turn the countryside 
into national parks. Too much radical influence without the actual positive 
things and practices farmers carry out not taken into account 155M40T 
Many Greens were seen as being politically motivated, rather than environmentally 
motivated as they claimed; this did little to enhance their credibility in the producers’ 
eyes: 
Professional protesters who have no idea of farming and really are just to 
put it crudely a bloody nuisance...5M70H 
I feel that they are misdirected and that the only solution they offer is to lock 
up the land to remove the people and the animals. From my observations in 
the brittle environment this strategy is not producing the land benefits that 
the Greenies believe it will 106M40U 
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I feel that the Green movement is still relatively scientifically uninformed, 
and is still using the emotive (cuddly and furry) feelings to run their agenda.  
I believe there are very few low income earners in the Green movement, and 
very few original or traditional rural based people 312M40U 
Farmers were concerned that the urban community perceived them as ‘rednecks’ 
289M60T due to the actions of just a few farmers: 
I feel the Green movement is very uneducated about today's good farming 
practices. Especially graduates, I believe students today are not educated 
properly in what farmers are doing that is helping the land, instead of 
concentrating on what is bad about farming 65M30U 
Most genuine farmers have to be Green if they hope to make a living. The 
problem of non Green farmers are those who wish to get rich quick rather 
than looking at long term income. If you don't look at the long term you 
can't last. The Green movement often has little understanding of the real 
problems and situations as they don't have hands on knowledge 105F60P 
The Green movements have a short sighted approach to land care. They 
conveniently forget where their food, fibre and often sustenance are derived, 
some governments pander to Greenies. Australia's economy still needs 
agriculture and exports. The majority of farmers are now well aware of 
conservation measures 219M70U 
 Industry ambivalence towards Greens   12.2.2
A smaller group of respondents were ambivalent toward the Green influence, 
believing their intention to be good, their ideas useful, and that they were entitled to 
an opinion and input into land management issues. However, they were still 
considered impractical. Some Green approaches were regarded as being fanciful, 
‘sometimes sensible, often pie in the sky and sometime ridiculous’277F70T. While 
accepting and appreciating the Green input, respondents were concerned at the 
sensationalism associated with many issues: 
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Although they are telling us what we already know, they have a tunnel 
vision approach and expect the land to be all trees… 193M40S 
Don't have a problem with changes provided they are sensible, workable 
and not cost prohibitive 298M60T 
We have gone from one extreme to the other and while many Green ideas 
have merit they need to be taken cautiously as many are extreme and would 
make farming unviable 136M70H 
The concept is good. There is no one Greener than a good farmer, but they 
have gone overboard in every area. They ran animals, grew crops in the 
Holy Land 2000 years ago and are still doing it.  I think with some good 
common-sense, after only 200 years we can repair the damage done, 
because we have a lot of information available to us 199M60H  
Good, however politically Greens should be given a good hiding as they 
promote the resumption of privately held land 178M40U 
Some considered the Greens have ‘their hearts are in the right place and they do 
stand for some great things’ 141F40H. For those farmers needing direction, the Green 
influence was seen as good: 
I am ok with Greens as I class myself as one because I am still on my viable 
farm after 60 years. But I worry a lot about the extreme Greens who have no 
practical experience and influence governments too much 135M80H 
A lot of good suggestions, a lot of impractical garbage 251M80P 
Generally, producers just wanted Greens to leave farmers alone in order that they 
could just do what they knew best. A lot of Greens were seen as promoting 
motherhood statements (generalisations), obsessed with returning all lands back to 
their natural state, which respondents considered impractical:  
The Green organisations have been critical in raising public awareness and 
stimulating changes in attitude.  It is unfortunate that the spokespersons are 
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all too often impractical and unaware of realities, both physical and 
commercial 323M60U 
Generally impractical and emotionally motivated rather than scientific and 
sustainable 70M70P 
Most Greens think with their feelings and develop ideas that don’t reflect 
the real cause of problems and believe they can fix it all by blanket laws not 
addressing the real problem cause in each case 204M70H 
The Green movement was seen by many as failing to give to farmers the credit due 
to them. Respondents did not claim to be perfect, but generally thought that their 
survival on the land in the current climate indicated a level of success that should be 
acknowledged by the community. Overall, some farmers thought that the Greens 
were ‘high on ideals but low on facts and lack understanding of actually working 
with the soil and the environment’ 69M60U.  
 Industry support of Greens 12.2.3
Some respondents adopted a more positive attitude toward the Green influence upon 
the rural sector. These respondents respected the Greens’ goals and believed that they 
sometimes provided reasonable and useful advice which was long overdue:  
I generally think that the Green influence has been a good one and 
continues to be.  Their motives are generally sound, however they tend to 
take an all or nothing attitude 309M30U 
They often get a bit carried away; however, they also have some good ideas. 
We should be prepared to share our farms with native animals etc 91M70H 
Respondents who were upbeat about the Green influence considered there should be 
greater cooperation between environmentalists, farmers and bureaucracy. In 
achieving this goal all sides should be more flexible in order to find common ground 
that would advance all parties more readily. Outside power was thought to be 
necessary to preserve farm viability by influencing increased sustainability, 
biodiversity and restoration of past degradation and seeking the adoption of enhanced 
land management practices in the future:  
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OK. I believe that farmers should bend a little to the Green side, but the 
Greens have to bend our way also.  Farming, nature and profitability have 
to be hand in hand to acquire sustainability 75M40H 
I feel generally that in moderation they are good. If there were no Greens 
then farms would be mined 221M50U 
Although I look at the Greens as being radical, I also look at the changes we 
have made to management as a result of the Green concerns. The increase 
of environmental issues into the media has forced change from farmers, 
definitely for the better 57M40T 
 Government failings in addressing land degradation 12.3
With a concern for the level of government intervention in the rural sector, 
respondents were asked to identify where ‘are governments failing to address land 
degradation problems in Australia?’ Utilising content analysis responses were 
assigned into one of twelve thematic groups.  
 Declining government support for Landcare 12.3.1
During the 1980s a Federal Government initiative saw the launch of ‘Landcare’, a 
program that was to receive national and international recognition through its high 
profile and community acceptance. The implementation of the program saw 
increased levels of interaction between young and not so young, urban and rural, and 
school and community people in land restoration projects. Over the last decade 
government funding to Landcare appears to have waned, as has Landcare’s public 
profile and good programs, whilst funding for Catchment Management Authorities 
increased:  
Selling the concept that the whole community has responsibilities vis-à-vis 
landcare and the environment 109M60U 
I think governments are doing a reasonable job, money for Landcare to 
continue is very important. Rising salt is going to be a big problem for many 
years to come 60M80P 
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 Lack of financial incentives and subsidies 12.3.2
Respondents expressed a need for environmental incentive schemes (for example, 
subsidies) to support farmers in undertaking rehabilitation measures. Many producers 
identified the impossibility of economically justifying the remedial environmental 
works they were expected by the government and by the community more generally 
to undertake, without significant external funding: 
…If most farmers are to improve current degradation some form of 
incentive will be needed. Financially it is beyond most with terms of trade 
continually declining 169M60T 
Give us incentives. We cannot implement change without economic benefit. 
Farming commodity prices have not changed greatly in 30 years. There is 
no spare money to do anything new without incentives 146M50T 
There is a failure to appreciate that the best way to prevent degradation is 
to allow the most productive use of land. I believe it is usually lack of funds 
rather than lack of concern which results in degradation 77M50U 
While most farmers would like to address land degradation their monetary 
resources are limited. In many instances, farmers are struggling from 
drought, poor commodity prices and time. In reality, land degradation 
issues are put on the back burner 219M70U 
I do not think the government actually understands what was here before 
and as such doesn't know where to go back to. Reading early explorers and 
settler diaries etc gives a very different picture than the accepted norm.  
Need local input 147M40S 
They fail to see the big picture of global economics that is forcing 
Australian farmers to increase production, using intensive methods that in 
some cases lead to degradation of the environment due to our less than 
favourable weather patterns and world position 300M?? 
Respondents expressed concerns over the lack of public support, resulting in the 
sector becoming unprofitable:  
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Farmers in other countries are subsidised to give the land a break and that 
is needed in Australia - the soil needs a break. Every year farmers put crops 
in just so they make money.  And farmers are growing crops where they 
haven't ever done and want water from rivers to do it 141F40H 
…However, it seems to me that lately it is my primary obligation to pay tax 
and then apply to the government if I wish to continue my work on soil 
erosion, because I don't have the money. I just don’t get it 239M60S 
 Pressure from the environmental lobby 12.3.3
One respondent considered the rural sector was being out-manoeuvred by the 
environmental lobby, which rarely provided a factual account of rural issues:  
Environmental lobby too strong for balanced decisions to be made. The 
rural sector are major exporters who help balance of payment to pay for 
imports of our competition in world market 203M70S 
By listening too much to the Green movement most governments have a very 
one eyed view of agriculture and believe that the best approach is to return 
all the land back to nature. The problem then becomes that there is then no 
land management which means most problems only increase 218M40T 
 Withdrawal of funding for soil conservation 12.3.4
A perceived withdrawal of support of the NSW Soil Conservation Service was 
bemoaned by respondents; the Service’s expertise and counsel had been well 
recognised within the rural community. Primary producers also expressed a need for 
greater access to conservation earthworks as well as accessing the funding necessary 
to undertake the works:  
 
The destruction of the NSW Soil Conservation service was a disaster. Lack 
of a real effort by government departments on exotic weeds.  Some 
misguided enthusiasm about where to plant trees for best result. Planting 
down creek lines so that grass is removed and erosion accelerates 126M70T 
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Failing to provide assistance in the form of accessible low interest long 
term loans for soil conservation works, water storage, fertiliser and pasture 
works and subdivision fencing, no handouts 248M60T 
 One size fits all policy 12.3.5
As a measure to mitigate land degradation, a respondent identified the impact of 
‘blanket policy’, whereby a policy introduced for the whole state would have 
differential impacts depending upon the location at which it was implemented. There 
were contradictions inherent within such policies that made environmentally 
appropriate land management difficult to achieve: 
 
Governments take a blanket view of land degradation and salinity problems, 
and take a one size fits all attitude.  Any problems and solutions need to be 
dealt with at the grass roots level as variations in land type can occur even 
within the same paddock, land managers need to be given the tools and trust 
and flexibility via legislation 206M60S 
Consistency, ten years ago I got a low interest loan to clear trees off my 
land and now I have a loan to put the trees back 19M50T 
 
Our area has too many trees and woody weeds, other areas have too few 
trees 188M60T 
12.3.5.1 Land clearance policy resulting in inability to control weeds 
Producers expressed concern about the government’s policy regarding cessation of 
clearing resulting in their inability to adequately control woody and noxious weeds, 
particularly the invasive scrub in the west of NSW:  
I only know my area’s problem and that is invasive scrub here in the 
western division of NSW 186M60H 
12.3.5.2 Failure to adequately control salinity 
Respondents were concerned about the failure of governments to adequately address 
the growing salinity problems experienced in central and western parts of the state.  
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12.3.5.3 Contradictions in policy between urban and rural areas 
Some respondents raised concern over the discrepancies in policy between urban and 
rural communities. For example:   
“Allowing almost unregulated development of Sydney and surrounds and 
placing huge stresses on water etc.” 61M30U  
Farms are being pushed into more marginally country because of real estate 
i.e. building on productive land221M50U.  
Another observed that while it was acceptable for urban developers to clear 
productive land and make a profit, it was unacceptable for farmers to clear otherwise 
unproductive land to make a living. This appeared to be an untenable position.  
12.3.5.4 Failure to adequately manage water 
Concerns were expressed over declining water availability and allocation for stock 
and domestic supplies as well as provision for irrigation requirements. Farmers 
considered that historically, over-allocation of water licences has led to today’s 
shortages in many areas. They expressed a wish to rectify the wrongs of the past and 
in the process compensate those individuals that have been economically 
disadvantaged by the debacle:  
Governments have just scratched the surface so far and must spend much 
more on fighting salinity. They must stop these huge irrigators taking vast 
amounts of water. Do people realise that one of these irrigators stores 7 
times the water in Sydney harbour and downstream the people are carting 
water. I think everything should be done by governments and farmers to cap 
the flowing bores 5M70H 
In the field of water. The most important issue in rural Australia 
governments must bite the bullet and stop issuing water licences, allowing 
flood irrigation and treating water as a capital commodity.  It’s not, water is 
a common resource and belongs to all and especially the environment 38F70U 
Lack of effective water management decisions across Australia.  Need to 
buy back the irrigation licenses from the irrigators, as river systems are 
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over committed.  Need to introduce an environmental levy to allow natural 
resource management to occur across Australia, similar to the Medicare 
levy, so all are responsible for natural resource management across 
Australia 53M70H 
Irrigation licences have been handed out too freely and there are too many 
and they are not been policed. Water trading can be a problem 221M50U 
In addition to water availability, farmers considered poor water quality required 
urgent action.  
For this respondent, taking a systematic approach to water management was the only 
solution: 
In every aspect such as water, land and the environment or climate that all 
work together as a system, governments seem to be unable to adopt a 
holistic view of the environment as a cycle and just focus on attempting to 
rectify small aspects or issues. Poor policy and very poor follow up on 
legislative decisions 311M30U 
12.3.5.5 Bureaucracy  
Government instrumentalities were considered to be fixated on the structure, control 
and field of responsibility associated with their departments, rather than focusing on 
the real issues at hand:  
They lack cohesion; they are too fragmented in their departments and are 
too bogged down in paper with no action. No one wants to take 
responsibility. Net result is they achieve very little 1M30U 
Respondents felt that policy was developed in a vacuum: 
Failure to see that land degradation is caused by over production and over 
production is caused by poor/low commodity prices, and low commodity 
prices are caused by - world trade policy and/or high Australian dollar 6M50T 
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Government has failed to talk to farmers about the problems in each area, 
they just bunch the whole of NSW under one law, whereas there are lots of 
problems, I can go into this in more detail later if you like 267M60H 
This was epitomised in difficulties in accessing funding, both in terms of tight 
timeframes and excessive paperwork causing frustration for many producers:  
Too many rules and regulations and too much paper work to try and get 
money. Every time I filled in forms after taking 6 weeks to find out about 
them, I find the application is closed. Something is open for 8 weeks and you 
find out when there is only 3 weeks left 144M70H 
 Authority and hypocrisy: management of public lands 12.3.6
A significant number of farmers felt let down by government and considered its 
actions were often hypocritical. To many farmers, the standard of management of 
public land failed to meet that required of private land owners. In many instances this 
public land was seen as infiltrated by noxious weeds and animals and had insufficient 
annual hazard reduction burning undertaken, thereby putting public and private land 
under threat:  
Governments, rural lands have cut their workforce, their lands are not being 
looked after properly; they would need a huge workforce to do this, also to 
be able to help farmers with the really nasty weed control 295M70P 
Mixed opinion was received relating to land clearing in NSW; some wanted to 
continue the practice, while to others, governments were failing to enforce their 
existing land clearing legislation: 
They are gutless as far as enforcing existing rules. Land clearing continues 
to occur around us with blatant disregard for the laws, but with a 
government department not prepared or equipped to enforce the law 299M40U 
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 Lack of investment: education, extension and research 12.3.7
Industry, community knowledge and education are seen as integral in the restoration 
of rural landscapes in order that individuals fully understand the most appropriate 
course of action to take in the restoration and future management of rural lands.  
Farmers expressed concern over the loss of education and training and the 
dissemination of knowledge by department advisory officers that in the past had been 
offered as a government service, often in the form of field days or on-farm advice:  
Extension, over the past 15 years a large number of experienced extension 
people have left their key departments. There is some great research work 
being done, the key is extension of that research to farmers one on one, 
coordinating local trials and field days etc 57M40T 
Declining extension and education services 313M50U 
Respondents noted the need for more research, and a scientific approach toward 
environmental restoration ‘rather than splashing money at the problems 256M70U’ as 
was currently considered the case:  
Lack of long term commitment by governments to adequately fund programs 
to research to implement wide ranging assessment and protection of both 
environmental protection and sustainable primary product, particularly 
concerned about GM, cotton and rice production in Australia 235M70H 
Respondents considered there was insufficient work being undertaken on noxious 
and woody weeds control. They noted woody weeds cause significant environmental 
damage and were challenging to control economically. Farmers saw themselves as 
the land managers and not the researchers in the first instance, though their 
background and experience would be extremely valuable in being partners in the 
research process:  
Given adequate information farmers will address land degradation. Most 
degradation occurred many years ago before managers knew better. Many 
farmers work tirelessly to fix those problems now they have better 
information, sometimes money is lacking 200F50S 
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 Discussion 12.4
Overall, producers gave the Greens a mixed review, ranging from some who 
believed that landholders had benefited from many of the changes brought about by 
their (Green) influence, to others who saw them as nothing but extremists with little 
understanding or appreciation of rural issues, or with any empathy for primary 
producers. Indeed, many producers believed themselves to be Green, having pursued 
Green principles for many years; in fact from their perspective it is essential to be 
Green to survive on the land. As Gray (2001) observes, they are more 
environmentally aware and astute today (Gray and Lawrence 2001) than in the past. 
Others accepted the integrity of the Greens, but viewed them as being incredibly 
ignorant of current land management practices in NSW and how environmentally 
conscious producers already are; in short many Greens were seen as misguided, 
perhaps to the extent that ‘the “Green movement” has outlived its usefulness because 
industry long ago took heed of environmental criticism’ (Mercer 1995, p.23). There 
was genuine concern at the financial impact arising from the Green agenda in that 
many of their initiatives were beyond the capacity of land managers to undertake or 
achieve either financially or time wise. The majority of responses criticised the 
Green influence on agriculture, a smaller group were ambivalent, while the smallest 
group of producers sympathetic towards their community sway. 
Many respondents acknowledged the need to improve and change and they clearly 
felt that their own attitude towards the land today was much Greener than that of 
previous generations and that their current environmentally aware attitudes and 
actions were being overlooked. Respondents to this question vigorously identified 
their own Greenness and attachment to their properties, with many stating they have 
held these views over many years.  
In the last 20 years, many governments around Australia have enacted legislation 
aimed at producing improvements in rural environmental management (Cosier 
2004). The Water Management Act 2000 No.92, Native Vegetation Act 2003 No.103 
and the Catchment Management Authorities Act 2003 No.104 are examples of recent 
legislation intending to enhance environmental outcomes in NSW. Despite 
legislative change, responses to the questions addressed in this chapter on the 
perceived impacts of government policy and environmental movement suggest 
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significant governance failure; many primary producers appear willing to make 
inroads into restoration, but claim that extensive rehabilitation is beyond their 
capacity. Instead of enhancing producer capacity to manage land effectively, they 
leave producers frustrated and angry. Land clearing legislation was considered a 
blanket approach that was too rigid for all situations, and at times not enforced 
anyway. Water was generally regarded as being over-allocated to a few, while being 
a resource that should be shared more equitably among the whole community.  
Government instrumentalities were considered as being more focussed on structure 
and control in place of providing support to primary producers, a prime example 
being cutbacks in soil conservation and agricultural extension staff (Marsh and 
Pannell 2000), and in agricultural research more broadly. Government received 
criticism for their lack of incentives and support of producers and a considered 
withdrawal of provision in advisory services. Of equal concern was the expectation 
of governments in the control of noxious weeds and animals on private land, when 
the same control was not being fulfilled on public lands. Some argued that more 
rather than less environmental damage was occurring as a result of the Native 
Vegetation Act; as respondents observe, and as Davidson (2006) concurs, ‘public 
policies that result in native vegetation stocks above privately optimal levels can 
impose an array of negative impacts on some private landholders. These include 
impacts on productivity and land values as well as affecting access to finance and 
personal stress’ (Davidson et al. 2006, p.16).   Many believed that government 
policy was too strongly influenced by ‘the Greens’, failing to take the practicalities 
of farming into consideration. Others were overwhelmed by the amount of 
paperwork required to obtain support.  
Environmentalists and farmers are acknowledged as being able to work together in 
projects such as Landcare, but a significant divide still exists (Pritchard and 
McManus 2000); ‘Political environmental groups, which in the past often 
represented an alternative agenda, are now moving at lightning pace to recast 
themselves in a new, professional form’ (Seager 1994, p.107). The Green Party has 
representatives in many Australian Commonwealth, State and Local Government 
legislatures, providing them opportunity to influence public policy.  
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Governments seek change and producers seek a financial return. While the impasse 
continues, Australia’s ability to produce for the world’s expanding population 
(Mattson 2012) is questionable, particularly in a landscape where drought is such a 
common phenomenon. Bottom-up restoration has been noted and many producers 
will inevitably pursue that option where vision and insight prevails; ultimately, 
however, the wider restoration of the landscape waits for adequate policies and 
funding for many producers to financially justify the adoption of reform. Success in 
land governance requires constructive interaction and dialogue between the 
government and producers; while the community has a right to voice its opinions, 
especially if public funds are involved, farmers must have strong input and influence. 
While governments seek change through enhanced agricultural decisions that are 
more favourable to the environment, their own practices within their crown land 
estates need to follow suit. Actions like these leave producers somewhat perplexed; 
do as we say, or do as we do. Whilst some of these issues have been addressed 
predominantly for pragmatic reasons (for example, occupational health and safety), 
others appear to reflect an increasing concern for the environment epitomised in the 
growing strength of environmental lobbying groups i.e. the Greens. 
From the political and environmental influences, the next chapter identifies new land 
management initiatives and sources of information seen as beneficial to primary 
producers. 
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13 New land management and sources of information 
 Introduction 13.1
Change is an inevitable part of our everyday existence and primary producers along 
with rural production are not exempt from such change.  Indeed, the literature 
abounds with examples of changes in land management practice over recent years, 
including decreased chemical use reflecting organic farming (Cribb 2010), increased 
chemical use (Cary et al. 2002) as part of a reduced or zero tillage regime, changes in 
water management (Pigram 2006), reduction of land clearing (Vanclay 2011), tree 
planting, soil and water conservation (Wentworth Group 2002), holistic management 
(Savory and Butterfield 1999) and cell grazing (Michalk et al. 2003), minimum and 
zero tillage (Pannell and Vanclay 2011), Landcare (Williams Cary and Webb 2001),  
increased planting of trees (Pannell and Vanclay 2011), decreased numbers of 
extension staff (Pannell et al. 2006) along with the increased use of the internet as an 
information source (Lockie and Vanclay 1997; Wentworth Group 2003) and an array 
of electronic devices such as GPS tracking and mapping, laser and solar 
technologies, and computerised stock handling devices. Television and the printed 
media as well as an array of departmental brochures encourage change. 
Yet as much as change is possible, and much information is available, producers 
must also sift through this burgeoning array of technologies and information. This 
chapter considers responses to two survey questions related to the land manager’s 
ability to adapt to change: What kind of new land management (initiatives – schemes) 
are of value in your district? and What stops you getting the information you need to 
best manage your farm?  
 New land management initiatives of value 13.2
A diverse range of responses was received from primary producers to the question: 
What kind of new land management (initiatives – schemes) are of value in your 
district? Based on content analysis the responses were assigned to one of nine 
thematic groups. 
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 Tillage and ground preparation 13.2.1
So far as farming practice is concerned, the move towards direct drill and stubble 
retention had much support from respondents. Producer responses indicated a very 
high adoption of reduced cultivation techniques in their farming programs, with 
attendant benefits in decreased diesel fuel reliance, reduced soil damage and 
enhanced long-term ground cover. Stubble retention and reduced burning were 
adding valuable organic matter to the soil; both these practices add to the land’s 
fertility, which in turn increases production and income:  
Direct drilling, cell grazing, preserving native pastures in less accessible 
areas, non arable land and promoting deep rooted introduced pasture 
species.  Using Landcare type incentives to address land degradation 
219M70U 
Stubble retention in various forms (of course it is not new but we have better 
machinery to handle it now). Soil Conservation practices still valid.  
Chemical farming is newer but there must be a balance 326M60T 
No till farming, control traffic farming. Landcare practices 74F50U 
Mainly soil condition such as the ph levels, reduced cultivation, elements 
shortage 157M80P 
No till farming or at the least minimum till e.g. direct drilling 179M70S 
Reduced cultivation, minimal till or zero till. Stubble retention crop rotation 
201M50S 
Respondents described the benefits and advances in the development and 
modernisation of farm machinery, especially in the area of cultivation and planting, 
and also in terms of water conservation benefits associated with the reduced working 
of the land. 
 Chemical use 13.2.2
One farmer noted with concern ‘that conservation farming was kinder to the soil but 
does involve increased chemical use’140M40T. Increased chemical use may pose other 
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environmental problems and potentially increases the input costs to farming; some 
respondents expressed concerns over the reliance of chemical on farming operations, 
to the extent that some were moving away from a chemical reliance in their 
operations:  
We have one organic farmer and it would be wonderful if we all could be 
like that. Breeding sheep less likely to get flies. Making hay when you can 
even if you can't afford it…141F40H  
Reduction in chemical use and stubble retention 103M60U 
 Livestock and pasture management  13.2.3
Cell and rotational grazing methods of stock management were considered by a 
number of farmers as being beneficial, however it was noted that the technique was 
hard to practise in severe drought conditions. The PrograzeTM pasture management 
program from Meat and Livestock Australia also received positive comment. The 
realisation of the long-term benefits of reduced stocking rates was acknowledged:  
Cell grazing, pasture cropping, low stress stock handling and off farm 
investment 39M30H 
Graziers are attempting cell grazing techniques, but the continued drought 
has nullified their value 71M80S 
New grazing management methods and soils and pasture maintenance and 
improvements 92M70T 
Matching stocking rate to carrying capacity to selectively rest country 
through better pasture and soil management 247M40T 
Cannot speak for district, but we are moving away from grain growing to 
starting large areas of Lucerne to increase our stocking numbers and not 
flogging the land to support you 279M80H 
Overall, appropriate stock management was seen as paramount in the protection of 
the land.  
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Responses in relation to pasture management raised the issue of native grass 
protection and the reduction in sub clovers, as well as a greater reliance on Lucerne 
mixes for pasture provision in the future. The improvement of pastures was strongly 
associated with livestock production, and reduced soil erosion; moreover permanent 
pasture/crops were seen as valuable in the mitigation of salinity. Overall, pasture 
improvement initiatives were seen as a valuable tool associated with livestock 
production. A move away from cropping to a Lucerne and improved pasture regime 
in association with a feedlot (especially small feedlots) was considered to be less 
demanding on the land per se: 
Introduction of pasture grasses as opposed to legumes and medics, which 
should help stabilise soil better 35M50H 
The new land management initiatives of this district and which we practice 
is a fairly strict cropping and pasture rotation whereby we are 
concentrating on establishing grasses with Lucerne in the pasture phase as 
the best practical means of controlling the salinity problem as opposed to 
the sub clover dominant pastures of yesteryear. This also fits our program of 
majoring on beef 139M80T 
 Water management 13.2.4
It is of little wonder that amidst one of the most severe droughts known to Europeans 
in eastern Australia, water should be at the forefront of the minds of many 
respondents. The majority of responses related to water focused on the protection and 
conservation of this valuable and finite resource. Water use was seen as one of the 
most important decisions to be made on the land with its conservation having human, 
agricultural and environmental dimensions. 
One of the most commonly identified issues was the capping of artesian bores and 
piping to designated watering points, leading to a significant reduction in water loss, 
thus securing resources for the future: 
Capping and piping artesian bores has been a very valuable program 71M80S 
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Greater control of use of groundwater for irrigation would be of great 
benefit 77M50U 
Cap and pipe the bores schemes 206M60S 
Capping and piping the artesian bores. Better placing of water points and 
saving more than 95 percent of the water 304M70T 
The protection of streams was described as being beneficial for a number of reasons 
including reduced soil loss and erosion, improved water quality on and off the farm 
for domestic, livestock and broader environmental purposes. Farmers acknowledged 
the value of intervention programs such as fencing for stream protection and the 
removal of unwanted trees i.e. willows. The construction of strategically placed 
fences adjacent to waterways protected the banks from trampling and potential 
erosion and also enhanced downstream water quality.  
An increase in funding schemes for water related works was seen by many as critical 
if long-term adequate protection of waterways was to be achieved:  
Better water conservation on farm so water ways are cleaner and more 
healthy 203M70S 
Fencing for water ways, regeneration areas, trees, propagation planting, 
recharge areas, waterways, discharge areas 274M30U 
Clearing feral willows along the river and planting natives that suit the area 
91M70H 
Planting more trees and protecting river banks 117F70P 
Restricting clearing on some farms, returning rivers to pristine condition 
204M70H 
Positive is the project to fence off the riparian areas on our property 34M50U 
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 Soil management 13.2.5
One respondent noted that ‘soil conservation is vital to all managing 
strategies’33M80T and the protection and monitoring of this essential resource was 
identified as essential by many other respondents. Soil conservation has many 
different aspects: remediation of soil degradation, protection of the soil through 
reduced stocking rates, increased ground cover, and monitoring soil structure and 
fertility. The protection of soils by fencing, the establishment of trees, the 
construction of earthworks and the adoption of enhanced cultivation techniques were 
all identified as positive preventative measures for soil conservation: 
Soil and water conservation grants to repair and prevent damage.  Liming 
and gypsum of acidic and sodic soils to help revegetate crustable degraded 
soils on farm lands. More tax reduction benefits for land restoration best 
practice type works 300M?? 
Corridor fencing, conservation sowing, conversions, earthworks, perennial 
pasture programs 171M60T 
Funding for degradation repair and fencing are good.  Also schemes to 
monitor and control increasing spread of saline areas 218M40T 
 Holistic management 13.2.6
From a management perspective, Holistic Management received strong support, 
though some did not consider the concept was suited to all farmers or properties:  
The Holistic Management decision making framework and associated 
education program 106M40U 
CMA recent wire and water grants to aid cell grazing. We have been 
minimal till for ten years but what if we called conservation farming, 
chemical farming 178M40U 
The use of organic fertiliser, compared to oil based and salt based 
traditional fertilisers 264M50H 
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 Landcare 13.2.7
The name Landcare was synonymous with enhanced environmental outcomes that 
were readily recalled by many respondents. Though many Landcare initiatives 
involved tree planting, other soil conservation and stream stabilisation programs and 
innovation grants were recalled as being valuable to primary producers. Landcare 
brought many people within rural communities together for a common good: 
The encouragement of farmers by Landcare to prepare property plans to 
identify problem areas and seek solutions to problems 116M70T 
The community could do with more tree planting. Landcare was active some 
years ago but lack of finance and time has reduced interest and activity to 
almost nil now 212M70? 
However, Landcare was not without some criticism: 
I disagree with Landcare; the money seems to go to the office bearers for 
fencing etc. not to help people who already or still have native vegetation in 
their properties. Farmers need some sort of compensation for having native 
vegetation 49M60S 
 Trees 13.2.8
For respondents, trees were recognised as having a variety of beneficial 
environmental outcomes including superannuation benefits, habitat creation, stream 
bank rehabilitation, stock protection and salinity control. However, respondents also 
recognised that trees provided minimal short term gains and that landholders must 
focus on future returns over many years. Restrictions on land clearing generally 
received positive support, as did the protection of waterways through planting of 
trees:  
…growing trees for superannuation - except I'll die first 6M50T 
Planting native vegetation. But trees should not be planted alongside 
roadway where they will shade the roadway and eventually fall onto the 
roadway 136M70H 
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Planting trees for shade and shelter and windbreaks, restoring bare scalded 
claypans 120M50T 
…Tree planting, for shelter for shorn sheep and young lambs 239M60S 
 Departmental initiatives 13.2.9
Respondents identified numerous valuable governmental environmental initiatives 
that had been conducted in various locations in central and western NSW, including 
Target, National Heritage Trust and LHPA pest animal control programs, and that 
would have been valuable if they were continued. Catchment Management 
Authorities (CMA) were seen as providing valuable guidance and incentive funding 
which encouraged landholder participation in numerous environmentally friendly on 
ground initiatives:  
Incentive schemes for conservation and natural resource management 
initiatives in the new Catchment Management Authority schemes 53M70H 
National Heritage Trust, CMAs, West 2000 and West 2000plus, brilliant and 
disappointed not continued 134M30S 
Western Catchment Authority 16M60S 
 Impediments in acquiring farm management information 13.3
An array of responses was received to the question ‘What stops you getting the 
information you need to best manage your farm?’ and the responses were analysed 
using content analysis.  
 Nothing is stopping me... 13.3.1
A number of respondents stated that there was nothing stopping them from accessing 
the information they needed to adequately manage their land the way they wanted:  
Nothing stops me from getting information except that a considerable 
amount of it is put out by people who have never had to make a living from 
the land 47M60H 
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Nothing stops us getting info, but people who don't earn a living off the land 
have no idea of the dollars involved such as DPI 49M60S 
Nothing except perhaps knowing what questions to ask 63M50T 
Nothing really, with the use of the internet and good weather reporting, I 
feel the information is readily available 150M60U 
Nothing stops getting the information, but rules and regulations prevent us 
from making our properties much more viable and productive 148M50T 
Nothing really, it’s there if you look hard enough. We have satellite internet 
and I use a farm consultant who is a very good source of information 283M40T 
However, many of these statements contain a phrase that identifies that there is still 
an underlying impediment, each of which was mentioned by other respondents, and 
it is these impediments that are now discussed.  
13.3.1.1 Cost 
A number of respondents identified the cost of accessing information as a difficulty:  
Cost of finding the information and the number of web sites or articles I have 
to check to find information 19M50T 
Cost of going to courses. User pays principle means many of us can't attend 
valuable courses 74F50U 
 Loss of independent advice 13.3.2
The advancement and adoption of new ideas and the identification of up to date 
advice for primary producers is dependent on the availability of appropriate 
information through a reliable source. Respondents indicated there was a lot of 
information available, especially on the internet. However, much was considered to 
be misleading and/or inaccurate; sourcing information was also regarded as very time 
consuming. Determining the impartiality of information was also a problem:  
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The reduction of extension people in the bush has made us look for other 
ways to get information.  The internet is my key research area and supplier 
of information now 57M40T 
Back in the ‘good old days’, respondents appreciated departmental advice which was 
considered to be given in good faith and unbiased in any way. Many respondents 
decried the failure of government to adequately fund departments such as Agriculture 
in the maintenance of adequate numbers of departmental officers, as had been done 
previously:  
The impoverishment of the DPI means truly independent advice is more 
difficult to get. The excellent work done by Ag Departments in the past is 
declining due to lack of funding and probably low morale 83M50U 
What is the best information? Farmers years ago were told to spray your 
paddock with 2,4,D to help get rid of skeleton weed and 12 or so years later 
the land is just getting over it. I do not trust the government or chemical 
companies or ag suppliers 141F40H 
There has been very little research into best management as companies 
don’t make money from that kind of research and government departments 
now must work with these companies 190M40T 
Some respondents noted that inappropriate information is also given by departments: 
 A lot of information supplied is not correct and it is done by people in 
offices by people who have no idea of local situations 13M70T 
Other respondents also noted the challenges of ‘asking the right question’ from a 
non-interactive website, in contrast to the interaction of talking over a situation with 
a professional.  
13.3.2.1 Information overload 
The availability of information on the internet was acknowledged, however the sheer 
volume available and subsequent sifting through of information was considered as 
being was very demanding. Indeed, some considered that many threads of inquiry 
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lead to information overload. The greatest problems producers appeared to face was 
determining the accuracy of the information obtained from the internet:  
Poor internet speed … information overload249M60S 
Information overload109M60U 
13.3.2.2 Technological difficulties 
Respondents expressed concern regarding technological problems causing access 
difficulties. Poor dial up speed was mentioned in a number of areas, ‘pitiful internet 
service’, and inadequate broadband service all hampered respondents’ ability to gain 
the information they required in an effective manner:  
A very slow internet speed. Time to gather information and still maintain 
farming enterprise 45M60U 
Lack of technology KBT's for effective internet, the cost of satellite 
technology for effective internet usage can be and is prohibitive for a 
number of users due to the costs involved, in particular due to the worst 
drought being experienced in the area in the last 100 years 53M70H 
Lack of access to broadband and poor telecommunications quality 235M70H 
Generally respondents considered that the overall availability of telecommunications 
in rural NSW was substandard. 
13.3.2.3 Lack of time  
Farmers identified a variety of internal impediments to accessing the desired 
information, including apathy, limited education and inclination. However, lack of 
time and associated economic losses appeared to be the most common theme: 
I believe the information is available, but like most farmers don't have the 
time to pursue these extra activities 75M40H 
Time constraints, not having enough time to attend field days etc 233M40T 
Nothing if you can find the time 249M60S 
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While producers could access this information personally, the time taken to do so 
was taking them out of the workplace and as such was also financially unaffordable 
during drought:  
Finance.  What we produce is so undervalued time to get information is 
taken up by physical work. Can't afford to pay others to do a job 134M30S 
 Discussion 13.4
Producer responses to these two questions provides further understanding of two of 
the overall thesis research questions: What are the attitudes of managers towards 
land management issues, and What are the implications of land management 
attitudes for development of better practices and policies? 
The question on new land management schemes identified an array of initiatives that 
were considered as being of value. The most popular initiatives were associated with 
a reduction in the rate of tillage or cultivation being employed in farming regimes. A 
significant benefit from these techniques was the reduction in runoff and increased 
infiltration that resulted (Malinda 1995). Concerns were expressed over increased 
chemical use in some new practices, where its (chemical) use was regarded by some 
as a disincentive either environmentally or financially. Chemicals have a degree of 
acceptance within the agricultural sector, though there appears to be underlying 
concern as to the long-term (environmental) impact on their use (Vanclay and 
Lawrence 1995). Stock management systems of note were cell and rotational grazing 
and the benefits of resting areas from stock for short periods of time.  
Hands-on environmental initiatives such as tree planting and Landcare received 
positive support. Broad benefits of Landcare represent steps towards restoration 
including community involvement and the satisfaction of believing they (the 
participants) have helped make an environmental difference and support the rural 
community, while achieving ecological rewards (soil retention, habitat construction, 
cleaner waters, etc). As a government initiative, Landcare might be regarded as 
unique (Roberts 1995) and is recognised for good works and programs, though there 
was some concern that past funding had been concentrated on initiatives being put 
forward by office bearers; the latter criticism is of concern, though such assistance 
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might be attributed to misinformation or resentment from those not involved in the 
Landcare movement. 
In terms of environmental repair respondents identified soil conservation, stream 
protection and planting of trees as the most significant initiatives. The recognition of 
soil and water (Wentworth Group 2002) issues by respondents is extremely 
important as they are arguably the most significant environmental problems in 
Australia. Stream protection, the removal of willows and the establishment of native 
species were considered particularly valuable. Government and departmental 
initiatives were acknowledged, but their success was somewhat tarnished by the 
noted withdrawal of many services that producers had experienced a decade or so 
ago. The government initiatives of capping and piping artesian water were 
considered worthy programs (DPI 2012; Wilson 2007). While the cost of this 
measure seems prohibitive, the overall benefits to the environment, in the 
preservation of this finite resource, appear unquestionable. 
Historically it was unclear what factors had inhibited primary producers from gaining 
the necessary information to best manage their land in an environmentally 
appropriate manner. The importance of communication in the adoption of innovation 
is acknowledged as an issue (Lawrence et al. 1996; Pannell et al. 2006) and the 
question addressed in this section sought to uncover inhibitors to the identification 
and adoption of information related to innovation. Many landholders are 
experiencing great difficulty in sourcing the information they require in order to 
explore new possibilities. Difficulties may be classed as ‘electronic’ due to dial up 
speed, ‘financial’ due to cost and availability of courses, ‘physical’ due to time 
constraints, ‘personal’ due to an inability to correctly digest all available literature on 
a given product and ‘professional’ due to (in many cases) the withdrawal of 
government services and advisory officers in many area (Guerin 2000). Along with 
these challenges the age and longevity of many producers has exposed them to 
significant change during their lifetime on the land. The face of agricultural 
technology in Australia has changed significantly over the last century. Change is 
brought about through necessity and opportunity and may be economically or 
productively (Guerin and Guerin 1994) beneficial, often reducing the manual 
handling or labour component within the rural sector. Changing land management 
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practices is invariably slow, however known or perceived profitability may hold the 
key to success (Barr and Cary 2000).  
The barriers to sourcing information are elementary, significant and a severe 
deterrent in the acquisition of vital knowledge for the enhancement of land 
management practices in Australia. While differences in barriers to adoption have 
been noted, one similarity has also been identified; there is insufficient time to 
research all the necessary information required to manage their land (Pannell and 
Vanclay 2011; Walters and Rovira 1994, p.161-162). With extensive amounts of 
information available many farmers have insufficient time (Pannell and Vanclay 
2011) to access, read and digest more than a small proportion of it, let alone use the 
information as the basis of decision making. Lack of time to source information 
would appear critical in the acquisition of knowledge, but surely of greater concern is 
the availability and accuracy of the information when it is actually sought. To follow 
this understanding of adoption and initiatives is to appreciate landholder’s 
perspectives on responsibility for nurturing the land, and sustainability for the future, 
which today might be considered the key to future agriculture in Australia.  
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14 Agricultural sustainability and responsibility 
 Introduction 14.1
Land stewardship (Roberts 1984), land ethics (Shearman 1994) and a duty of care 
(Learmonth et al. 2007) have been identified as invaluable concepts used to explain 
land management practice in the 21st Century (chapter 2) and collectively they are 
seen as ‘requiring’ a level of responsibility (Callicott 1997; Singer 2000) by decision 
makers in providing improved environmental outcomes and sustainability in the 
future. They were also identified as key influences in the quantitative data. 
Sustainability as an ecological concept emerged in the 1970s (Goldie, Douglas and 
Furnass 2005) and is now regularly applied to agricultural production; according to 
Binning and Young (1999, p.15) ‘landholders have a responsibility to manage their 
land in a sustainable way and meet normal costs associated with on-farm 
management’.  Such an observation is based on the premise that sustainability is 
underpinned by ‘the concept of responsible caretaking or a duty of care. It is based 
on the premise that land managers have responsibilities to manage land and natural 
resources for future generations’ (Coffey and Pearson 2007, p.1). This duty of care 
(Learmonth, 2007) draws upon the concept of land stewardship and is in turn shaped 
by land ethics.  
To clarify participant interpretations of ‘sustainability’ and ‘duty of care’ the 
participants in this study were asked: What does sustainability mean to you? and 
What do you see as your responsibility in caring for your land? and their responses 
are discussed in this chapter. These two questions are considered as being closely 
related and are therefore discussed together, in line with the links drawn between 
responsibility and sustainability in earlier research (Cocklin and Dibden 2005; Curtis 
and DeLacy 1989; Roberts 1993; Roberts 1995; Yencken and Wilkinson 2000).  
 Sustainability to the primary producer  14.2
Diverse responses were received from primary producers to the question: What does 
sustainability mean to you? They were analysed using content analysis, the result of 
which identified five thematic groups.  
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 Generational continuity 14.2.1
A number of farmers recognised sustainability as the process of continuing their 
operations indefinitely. This included continued production and the lessening of land 
degradation, for the benefit of current and future generations. Producers identified 
the need to leave the land to future generations as an asset that was as likely to 
provide for them as it had for previous generations:  
Making sure that future generations can continue farming profitably.  In this 
vein the main responsibility is to make sure the land is healthy and happy 
218M40T 
To continue caring for the land as finances and time will allow, so my 
grandchildren will inherit the land in a better state 76F60S 
To achieve sustainability, it was necessary to put back into the land as much as had 
been taken from it in the past. 
To ensure good ground cover at all times. To preserve water quality in the 
river. To keep a good balance of timber and pasture. To continue to build on 
the extensive soil conservation work carried out over the past 30 years 
248M60T 
Sustainability means the land and water on the farm are cared for so the 
soil, the grasses, the trees and the animals can all live and can be passed on 
to future generations in a better condition that it is today 66F70T 
 Landscape restoration 14.2.2
Some farmers identified sustainability as the need to make every attempt possible to 
restore past land degradation, and to leave their properties in a better condition than 
when they had acquired them. This incorporated noxious weed and animal control 
and the use of appropriate practices that promote pasture maintenance and increased 
ground cover: 
To repair the damage of past inferior management and to halt any further 
degradation 181M60S 
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The ability to go on farming year in year out, without having to change 
practices while not running down your soils or degrading them but actually 
improving the characteristics and nutritional formation75M40H 
Our family has been on my property since 1914, 91 years. My dad from 
1930, so I think I know how to run my property...144M70H 
The short answer is leaving the farm in better shape than when I took over. I 
can honestly answer that our property is immeasurably more fertile and 
productive than when I took over in the late 50s. I bear in mind that my 
father who bought our farm just before the depression had no option but to 
grow as much wheat as he possibly could to survive otherwise I and my 
children would not have the farm. Thus sustainability to me means terms of 
trade, which makes farming viable to sustain farmers who are great carers 
of there precious possession the land.  Almost all farmers are great stewards 
139M80T 
Farmer satisfaction and achievement gained from the challenges of land management 
in Australia gained mention, as did the producers’ struggle with survival.  
14.2.2.1 Living with nature 
For some respondents, sustainability meant: 
 Living with nature and not trying to tame or fight it 75M40H 
14.2.2.2 Ecological cycles 
The maintenance of ‘… the four cycles of nutrient, air, water and energy, are fully 
functional and will remain so forever’ 36M60T was identified as one approach to 
sustainability.  
 Farming for profit  14.2.3
Another group of respondents defined sustainability from an economic viewpoint; 
that is, with a focus on continued farm profitability.  Some argued land managers 
should maintain the overall soil health of their land in order that profit margins could 
be maintained: 
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It means the ability to maximize gain from the land without a negative 
impact in either the short or long term. Having the ability to farm, grow 
food and fibre and leaving the land in as good if not better shape 61M30U 
Others took the view that economic sustainability was a precursor to achieving 
environmental outcomes:  
Sustainability means the capacity of the land to return a financial profit 
while making sure that the land is not degraded in any way and by 
improving soil quality 17M70S 
Another sub-set of respondents defined sustainability as the maintenance of 
production and profitability in face of climatic and environmental variability. 
Continued long term financial viability and profitability of the farm and the 
maintenance of infrastructural assets were further aspects in the definition of 
sustainability by respondents. Some specific replies were: 
Sustainability means to continue to farm under changing conditions, 
environmental and climate change. My family has lived on this property 
since 1887. The first wheat was grown in the 1890s 267M60H 
Maintaining production and receiving profitability to keep up with return on 
value of land while maintaining a balanced family life 119M50T 
Crops and livestock can be grown and with better yields and quality over 
time. Returns and profitability to match ever inflation in increase over time 
259M60T 
The care and sustainability of all facets of the land was considered by many 
respondents as being essential for the continuation of food and fibre production. This 
was equally important for the ability to farm the same land forever and keep it in 
good shape for others. 
 Production maintenance and increase 14.2.4
The maintenance of primary production was a theme that underpinned a number of 
responses. Within this framework, respondents felt sustainability means an ability to 
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maintain a reasonable standard of living within the current economic climate and the 
constraints imposed by droughts:  
A standard of living and a quality of life that isn't at the expense of the 
environment 283M40T 
Having the property, the improvements and land in better condition than in 
past years, as well as improving production quantity and quality. Viability 
we have to live with because we have little say in the markets and no say in 
the weather or seasons 43M80H 
Being able to obtain enough income from the farm to keep it operating as 
well as being able to live a reasonable lifestyle and hopefully have 
something to put away for retirement.  Not always easy when drought and 
bureaucrats intervene 35M60H 
Land managers sought to maintain their ability to continue primary production to the 
extent they would be able to ‘pay the bills’ whilst ensuring that farm resources were 
not run down over time and that they could carry on day to day operations. Equally, 
sustainability was seen as farming the same land over many decades without 
appreciable decline:  
Being able to continue to use land for agriculture in a way that is both 
profitable and not causing major damage to the environment 165M30T 
Maintaining and hopefully increasing the productive capacity of the farm so 
as to offset our falling terms of trade 201M5S 
For other respondents increased production was the key: 
Being able to continually produce and increase production off a piece of 
land 240M60T 
Sustainability to me means keeping something at the same level or state to 
continue getting what you get now and in the future.  To me this word 
should not be used in regard to farming.  You must improve your farm and 
production otherwise you won’t be able to earn any living from it in 30 to 40 
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years down the track.  After all you are only the keeper of the land for 
further generations 268M50T 
 Protection of soil, vegetation, water 14.2.5
Some respondents viewed sustainability from the perspective of environmental 
protection, particularly preservation of soil fertility and biodiversity.  Respondents 
noted the importance of maintaining lifestyle as well as responsible land 
management as factors contributing to the sustainability of the land:  
Little or no land degradation, minimal environmental impact retaining 
biodiversity as best as possible while producing a viable profitable product 
that can be carried on for many generations to come 271M60U 
Looking after the farm, protecting land from wind and water degradation 
and overfarming.  Soil structure extremely important to the long term 
viability of farming 76F60S 
To be able to continue with agriculture practices for ever by improving soil 
and stopping soil loss, maintaining nutrient levels 69M60U 
We are aiming to regenerate our land base. Constantly improve, build our 
natural resources, soil, so that it will sustain our family way into the future 
106M40U 
While financial survival has already been acknowledged, it should be achieved in the 
climate of caring for the land in a responsible manner: 
Basically managing your land so that there is no deterioration in pasture 
viability, soil structure and fertility.  There should be a reduction in weed 
infestation as well as harmful insect numbers.  Ideally this should lead to 
healthier pastures, derived from increased soil biota.  This can lead to a 
decrease in inputs such as fertilisers. Many soils can be self sustaining 
219M70U 
Ensure that the natural ecosystem is not prevented from continuing as a 
dynamic system that is managed for future generations 311M30U 
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Thus many land managers highlighted the relationship between economic success 
and environmental protection. That is, any financial gain from the land was to be 
produced without impact on the environment, implying that sustainability should be 
achieved through the adoption of more environmentally acceptable farm practices:  
I have been practising it for sixty years. My land is far more productive now 
than when I bought it. Less erosion, more trees and more water conserved 
225M80H 
Ensuring the land is in its fittest state, while still productive when handed on 
to future generations. Being able to produce materials needed for the 
existence of mankind without causing a reduction in the long term ability to 
do so 312M40U 
The retention of remnant vegetation, extension of native vegetation and, as a 
corollary, the protection of the farm’s biodiversity (including native plants and 
animals) and natural ecosystems was considered another aspect of sustainability 
important to primary producers. To achieve sustainability it was recognised that 
improved vegetative cover was required to provided food and shelter for all flora and 
fauna alike:  
As mentioned above, the long term health of the farm with respect to things 
like water, soil, existing native plants and animals 110F40U 
I would like to be able to continue to run my farm profitably and make on-
going improvements to the land management and environment 143M60T 
In summary, although respondents differed in the emphasis they placed on economic 
and environmental aspects of sustainability, a common thread emerged in many 
responses – taking care of the land for future generations, and leaving it in a better 
state than previously: Being able to sustain our farming practices and hand over the 
land to future generations in good order so they can continue to farm. It means not 
degrading the land by massive clearing and overgrazing or over farming 46F50U 
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 Responsibility in caring for the land  14.3
An array of responses was received from primary producers to the question: What do 
you see as your responsibility in caring for your land? which, using content analysis, 
could be allocated to one of seven thematic groups.  
 Land protection  14.3.1
Conservation strongly resonated with many farmers as they described their need to 
protect creeks, water supplies and usage, preserve biodiversity and native vegetation 
and work towards maintaining sustainable farming operations. The adoption of 
operational techniques such as no-till, direct drill and reduced stocking rates were 
avenues respondents had taken in order to conserve their natural land assets. While 
tree planting schemes such as woodlots and shelterbelts were described, others 
considered locking up native remnant vegetation was an area of their responsibility. 
Associated with these measures was the challenge of restoring degraded areas and 
preserving native flora and fauna.  
I have improved our farm in the last 21 years by lowering stocking rates, we 
have piped bore water to all paddocks, planted salt bush, cleared with 
permission, and grown crops, let all my paddocks go to seed in rotation 
62M50T  
Finding the balance with caring for the environment and remaining viable. 
The health of the land is paramount and will produce healthy, happy stock 
as well as protecting the natural flora and fauna 206M60S 
Caution became a strong theme as farmers described measures for managing their 
operations carefully, notwithstanding challenges that might emerge along the way. 
Measures included ‘…maintaining a balance between income and landcare’ 87M50T, 
‘keeping a suitable coexistence with wildlife…’ 64F60T and ‘minimising soil erosion 
and waterway pollution…’ 309M30U.  
Many respondents expressed a need to be very mindful of possible consequences of 
farm or land management decisions before they were made. It was evident that some 
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respondents saw a need for greater understanding of the environment as a whole in 
order to appreciate potential sensitivities resulting from proposed actions:  
Most Australian land has been badly run down.  I feel land owners should 
try to restore the land back towards its original state, environmentally and 
economically 177M60T 
As we are farming we know how best to manage our land, not somebody in 
the city in air conditioned office 202M70T 
Some respondents viewed ‘sustainability’ as their responsibility to the land, 
incorporating many of the outcomes described in section 4.2, including soil 
maintenance, protection of native vegetation and wildlife, and tree planting.  
Being sustainable. Keeping native vegetation on the ground especially in 
drought. Planting native trees and encouraging wildlife corridors 19M50T 
Maintaining a sustainable and productive farm environment for the future 
201M50S 
Maintain or improve soil, biodiversity and organic matter, structure, 
nutrients. Eliminate erosion, wind and water. Manage land according to its 
classification such as cropping, grazing, rehabilitation, water ways, ridges 
etc 274M30U 
 Healthy soils  14.3.2
The maintenance of good soils was noted for its vital importance to production as 
well as providing for the broader environment. Soil protection through the 
maintenance of groundcover and trees was seen as essential not only in the 
prevention of salinity, but also in the alleviation and control of its spread. Many 
referred to salinity on their land and others were aware of it in neighbouring areas, 
showing an appreciation of the consequences of its spread and/or occurrence on their 
land:  
To keep other soils healthy, control soil and gully erosion and to pass on a 
sustainable small farm 60M80P 
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Keeping soil in good condition, keeping soil covered at all times, and 
planting trees in recharge area 68M70T 
To maintain and improve soil conditions such as structure, fertility etc 48M50T 
Conservative stocking, sustainable farming and controlling salinity and 
regrowth such as woody weeds 16M60S 
General soil fertility and health were seen as making a significant positive impact on 
the land. The control of soil erosion was a high priority of many respondents as they 
described their responsibility in terms of revegetating river banks and steep hillsides, 
planting trees, and establishing pasture and grasses.  
14.3.2.1 Stocking rates 
Overstocking was recognised as environmentally damaging through the removal of 
ground cover, and the subsequent exposure of soils to the elements as extremely 
damaging in both the short and long-term:  
Stopping erosion and not overstocking13M70T 
That due to varying climatic variances in semi-arid rangeland regional and 
prolonged severe drought conditions, the stocking of sheep and cattle on the 
property is kept at a sustainable management level to ensure the ground 
cover biodiversity and grasses on one’s property are managed and 
maintained as best you can in climatic changes53M70H 
…to eliminate soil degradation by adjusting stocking rate to carrying 
capacity, and to pass it on in better condition 51M50S 
Overgrazing was linked to the spread of noxious weeds through the removal of 
competition and it was also associated with the decline of juvenile trees in the 
landscape. Reduced stocking was considered as providing more sustainable 
outcomes in the future: 
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We have always stocked below our estimated carrying capacity and while 
this has led to an increase in woody weeds, it has paid off in dry times by 
having more ground cover for the stock71M80S 
Farming in a responsible manner, direct drilling crops, caring not to 
overstock livestock, keeping good ground cover280M70H 
 Ground Cover  14.3.3
The maintenance of ground cover, either by grasses, shrubs, trees etc, was described 
as beneficial for aesthetic reasons, as well as for enhanced agricultural and 
environmental outcome. In any form, the increased ground cover was seen as leading 
to improved biodiversity of the land. The connectedness of increased ground cover, 
the maintenance of good soil health and the control of soil erosion was regularly 
noted: 
Maintaining and increasing ground cover and perennial grass diversity 
39M30S 
Control noxious weeds, control seedling regeneration, maintain good 
ground cover with pastures, and, maintain soil fertility and structure 67M50T 
 Weed management 14.3.4
Quite clearly noxious and invasive weeds are a significant problem in rural Australia 
and their control is the responsibility of many primary producers. Many weeds were 
seen as taking over the land and as such, often making it unproductive and worthless; 
this result being devastating to agriculture and the environment. The initial 
mitigation and subsequent eradication of unwanted weeds was paramount to many. 
Constant vigilance was considered as vital in the short and long-term control of 
noxious and woody weeds: 
To try and improve groundcover and vegetation and also to increase 
productivity such as remove woody weeds, re-vegetation with native 
pastures and being allowed to do so without bureaucratic influence 134M30S 
…Keeping serious weeds under control, a major task given the state of 
surrounding land… 83M50U 
283 
Controlling woody weeds, burrs and cactus and stocking the country lightly 
enough to allow grasses and herbages to regenerate 302M60H 
Keeping introduced species out of the equation 64F60T 
 Land improvement 14.3.5
Some respondents viewed their primary responsibility as land improvement, leaving 
the land ‘more productive and aesthetically improved than when we arrived’259M60T. 
Others concurred 
Do the best we can not to damage the environment and to improve on past 
damage where we can 100F50U 
Maintain and improve resource, provide produce for Australia and world 
121M30U 
To improve land to a better state than its native form. You cannot improve 
land to a productive state by leaving it as virgin bush 240M60T 
 Continuity and stewardship: the next generation 14.3.6
A number of land managers saw their primary responsibility as stewarding the land 
for future generations:   
My responsibility as a steward will be accounted for by the next owner of 
this farm whether it’s my family or others 15M50T 
I see my primary responsibility to leave the land in a better state than I 
inherited or bought it.  That said I believe it is the primary responsibility of 
the state to address major degradation of bygone eras.  Most of which was 
nobody’s fault such as soldier settler schemes where the landholder was 
required to clear land to grow crops on unsuitable soil types, our 
forefathers certainly over cleared, we are all wiser with hindsight 139M80T 
To improve its value for the next generation 290M60H 
One replied (the responsibility is) ‘not mine, somebody else’s when I sell out’88M50P; 
the level of financial return from such a ‘cavalier attitude’ might be reflected in the 
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sale price. Responsible management was seen as having dual benefit, agriculture and 
the environment: 
I see myself as a caretaker with a duty to pass my land on in as good a 
condition as possible to the next generation 38F70U 
Many farmers acknowledged the importance and necessity of handing over their land 
in the future, in a ‘better state’ when they themselves had taken over. They also 
implied willing acceptance of all the associated challenges in achieving the better 
state:  
Making sure that future generations can continue farming profitably. In this 
vein the main responsibility is to make sure the land is healthy and happy 
218M40T 
Custodian for next generation 168M50U 
My responsibility is to take a professional approach to farming that will 
ensure that my farm will be the better for me having owned it 36M60T 
 Economic viability  14.3.7
Several respondents saw their primary responsibility as being profitable in their 
enterprises and maintaining a viable business, which would in turn improve the 
environment: 
To improve the environment and ecosystem, while maintaining a profitable 
business 63M50T 
Viability requires adequate levels of farm production in both volumes produced and 
appropriate commodity prices, while affording protection to the land as a whole: 
Simply to return and repair land to a balance of sustainable farming and 
living cost production.  I want to return some to natural grasses but owing 
to cost and restriction of land usages, I cannot afford to as yet 204M70H 
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To leave the land in a better condition than when I bought it such as higher 
fertile soil, less erosion wind and water, control noxious weeds, and be 
profitable or the rest doesn't happen 249M60S 
 Discussion 14.4
Sustainability is defined as: a continuum on the farm (Pannell and Vanclay 2011), 
landscape restoration (Yencken and Wilkinson 2000), farming for profit (Viljoen et 
al. 2008), production maintenance (Roberts 1995) and environmental protection 
(Lowe 2005), all fitting under one or more of the four pillars of sustainability, 
namely ecological, social, economic and cultural (Yencken and Wilkinson 2000, 
p.9). For some respondents, sustainability is land management practices that maintain 
or improve capability (Roberts 1995); for others sustainability maintains productivity 
as well as maintaining economic viability of their land (Beale and Fray 1990). With 
‘more than 300 definitions of sustainability, it’s little wonder there is some ambiguity 
over what exactly the term means’ … ‘sustainability development (is) that which … 
meets the needs of the present without compromising the ability of future generations 
to meet their own needs’(WCED 1987, p393). 
From a responsibility perspective, land conservation (Ive and Ive 2011), management 
practices (Oliver et al. 2009) (Pannell and Vanclay 2011) responsibility to the land 
(Shepheard  2011), economic viability (ABARES 2011), healthy soils (Viljoen et al. 
2008), ground cover (Land and McDonald 2005) and weed management (Wentworth 
Group 2002) are identified as integral to a role on the land. However, social 
sustainability is an underlying theme in more economically and environmentally 
focused responses through frequent mention of ‘future generations’. This has much 
in common with the usage by Goldie (2005) that ‘the term sustainability to refer to 
the capacity of human systems to provide for the full range of human concerns in the 
long term’ (Goldie et al. 2005, p.3). Much of the Australian landscape today provides 
the proof of unsustainable practice and shrieks a call for action to restore the land for 
those currently involved in primary production, but also for the preservation of the 
natural ecosystems contained within rural lands for future generations. 
Sustainability of land management practices and the responsibility for the 
preservation of the land is undoubtedly the key for future agriculture in Australia. 
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Producers expressed a range of responses that reflected a need and desire to be 
careful in what they do. Other respondents were focused on maintaining productivity 
while being mindful of the land, while others readily recognised the impact of 
overstocking. These responses support the findings of other studies (Chamala and 
Mortiss 1990; Dovers and Wild River 2003; Roberts 1993; Vanclay and Lawrence 
1995; Yencken and Wilkinson 2000) along with the vision for a better future for the 
environment.  
Responses suggest that the majority of respondents do feel they have adopted a duty 
of care for their land and the land management practices they apply to it. As a basic 
rule farmers do not seek to take more from their land than could be continually 
produced over a long period of time; instead they focus on caring for it for future 
generations by minimising soil disturbance and tillage, maintaining groundcover, 
preserving habitats, protecting water courses, not overstocking, and wherever 
possible repairing the damage of past activities. Overall, respondents recognised 
environmental protection as part of their management regime. However, their 
motivation for environmental protection varied according to the producer’s view of 
sustainability: firstly in the need to manage in order that primary production can and 
will continue; secondly, in the longevity of farming families to continue in 
agriculture for a number of generations on the same land; thirdly, to take care of the 
biophysical environment for its own sake.  
The farmer responses in this chapter go to the very heart of this research, where 
theory considered the application of enhanced land management practices such as a 
duty of care, sustainability and responsibility as integral and necessary for the long 
term preservation of the rural landscape in Australia. A strong agricultural sector in 
Australia is crucial if the community is to enjoy the self sufficiency of local produced 
produce, and further in a contribution to supply to those throughout the world in need 
of food and fibre. Respondents to this research have provided undeniable evidence in 
their positive endorsement for the principles of sustainability and responsibility. The 
responses have contributed greatly towards answering two of the thesis research 
questions:  What are the attitudes of managers towards land management issues? 
and What are the implications of land management attitudes for the development of 
better practices and policies? The first question has been significantly addressed. 
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The second question should be addressed by policies recognising an understanding of 
farmer attitudes not previously recorded. Further, such recognition must lead to an 
appreciation by policy makers of land management attitude and practice and the 
development of future land management measures in full consultation with primary 
producers. 
Primary producers have described the stewardship and duty of care they owe their 
land and their responsibility to leave their property in an equal or better state than it 
was on their arrival. However, these answers do not always make clear the 
motivations behind their views. The next chapter considers motivating factors in 
great detail.   
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15 Why farm? 
 Introduction 15.1
The literature suggests that there are many motivating factors underpinning a 
farmer’s desire to farm, and an understanding of these motivations is important in 
grasping why farmers manage the land in the way they do. Gasson and Errington 
(1993, p.534) in the United Kingdom identified seven key attractions of farming (as 
expressed by farmers):‘doing the work you like; independence; leading a healthy, 
open-air life; meeting a challenge, achieving an objective; being creative; and self-
respect for doing a worthwhile job’. Crockett’s (2002) study of central-western NSW 
farmers identified responses to the question ‘why do you like farming’? as: ‘the 
independence; the freedom; being your own boss; a good place for the family; seeing 
things grow; the space and the peace and quiet’ (Crockett 2002, p.224) cf. (Aslin 
2006; Hollier and Reid 2007).  
Another integral part of understanding farm management practice comes from 
observing respondents’ attachment to farming through the ‘lens’ of their favourite 
place, which may reflect sense of place, (Wardell-Johnson 2005); attachment to place 
(Manzo 2003) and meaning of home/place (Bell et al. 2001). Indeed the reason 
producers continue to farm may be linked to their attachment to the land and their 
particular favourite place. Farmers and their families, it would seem by necessity, 
undertake an array of tasks in their ongoing management, live in extraordinary 
locations and tolerate circumstances that many couldn’t (i.e. education and health 
facilities); knowing why they do so is a critical part of gaining primary producers’ 
perspectives on land management in central and western NSW. 
Study participants were asked two questions that aimed to identify their motivation 
for farming and why it is special for them: Why do you farm (what makes you 
continue)? and Could you please describe your favourite place on the ‘farm’ and 
why it is so special? 
  Farmers are ‘unique’; they usually live outside urban areas and typically in more 
remote and isolated parts of rural Australia. While their numbers have been in 
decline for some years, many remain and the ‘justification’ for them remaining 
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reveals much about the individuals personally. These farmers – primary producers, 
display a distinct love of their lifestyle and attachment to place, and revel in the daily 
challenges that beset them, all within the confines of uncertain economic viability.  
 Reasons to farm and continue on the land 15.2
A diverse range of responses was received from primary producers to the question 
‘Why do you farm (and what makes you continue)’? Based on content analysis, the 
data is presented in fourteen thematic groups. 
  Production for the benefit of humans 15.2.1
For many of the respondents the justification for farming was identified as 
enhancement of domestic production for the benefit of humans through the 
improvement of livestock, crops and farm infrastructure.  
 
…I continue to farm in order to leave the property in good shape and in the 
hope that our produce may return a better living in future than it has done 
during the last 30 years43M80H 
The challenge to improve the land, grow better crops, better sheep. Higher 
yields while still improving the soil225M80H 
Desire to produce something useful to the people of the world…31M60T 
15.2.1.1 Improving quality of produce 
Several respondents found satisfaction in improving the quality and quantity of their 
food and fibre produce through enhanced breeding and management techniques: 
To breed a large number of better animals, actually make a new form of 
production work149M60U 
…seeing things grow. Improving livestock, seed, meeting various 
specifications of markets for grain and livestock. Growing better 
crops…240M60T 
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…Get little financial benefit but a lot of satisfaction from producing a good 
crop, viewing a paddock of young lambs or a mob of top quality sheep or 
cattle241M70T 
I like to grow crops. It is good to follow through with our cropping, pasture 
and stock to the end result which I hope would reflect myself and family did 
my best196M50H 
The emphasis was predominantly on the satisfaction arising out of production of 
quality crops and livestock as opposed to the financial gains arising from such 
production.  
 Rural lifestyle 15.2.2
Lifestyle factors were very important to many respondents. The attraction of working 
outdoors in a clean, fresh, and unpolluted environment was a common motivator for 
many managers, whilst for others it was the chance to enjoy the outdoors, free from 
‘…town problems…’202M70T. 
We were brought up on a property and we enjoy the space and 
freedom187M40H 
…Open spaces, clean fresh air with no pollution and coping with the 
elements and the ever-changing weather patterns13M70T 
Being able to work outside by my husband’s side46F50U 
I farm because it is a healthy life to be out in the paddocks175M80P 
…Working outdoors and working with and sometimes against, in time of 
drought, the environment120M50T 
I love being outdoors, I love my animals, I like the freedom, not too many 
people about38F70U 
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15.2.2.1 Diversity of tasks 
Other attractions included the diversity and variety of tasks to be performed or 
undertaken on the land. External factors such as drought, nature and economics were 
identified as part of the unique challenges of farming:  
…It is good to be able to breed good cattle, merino sheep, fat lambs, grow 
reasonable crop, cut logs, firewood, fabricate, mechanic, butcher, wool 
class, sheep class, fence, clear land the right way, put more ground tanks in, 
to improve the property to be able to keep up with inflation268M50T 
I like a varied job with the opportunity to get out in the field315M40U 
Quite simply, many respondents said they ‘enjoyed the large range of tasks’134M30S, 
which obviously keeps them engrossed with what they do, and on the land.  
15.2.2.2 Farming as an art 
One respondent identified the creativity of farming as being the main attraction: 
Room to be creative. Farming can be an artistic expression and profit is 
purely the means to allow this to continue. There is beauty in every aspect 
that can be shared with joy and thanksgiving126M70T 
 Love of nature 15.2.3
Many respondents expressed the satisfaction they gained from working with, and 
being part of, nature. For some it was the wonder and challenge of nature, which in 
turn ranged from the variability of the climate and seasons, to the love of animals and 
the biophysical environment.  
…I do love immersing myself in nature…63M50T 
44 years of loving eucalypts; geology; ecological ramification…322M60U  
…seeing the restorative and regenerative powers of nature…313M50U 
Great place to bring up children with space to explore, play work and learn 
about nature and life…273M60U 
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Another response noted the consequences of humankind’s actions and need of public 
support in the restoration process. Farmers expressed a love and appreciation of 
nature that extended past the boundary of stock husbandry into a natural world 
beyond. 
…We mankind and humanity, will have no future unless we stop 
deforestation, that means compensating developing countries and our own 
landholders for public good323M60U 
 Dealing with challenges 15.2.4
To some farmers, it was the overall challenge of farming that kept them continuing 
as primary producers. 
…it is a wonderful healthy and challenging place to live. I love the land and 
its many challenges152M70S 
The challenge to keep a sustainable economically viable farm for the 
future135M80H 
A continuous challenge, seeing the results, good and bad, of your 
management decisions. The best place for children to grow up. The great 
satisfaction of seeing a crop grow, a sheep or cow produce a healthy 
offspring and to work with nature44M50S 
Greatest industry on earth full of challenges23M40U 
15.2.4.1 Being my own boss 
Farmers cited the ability for individuals to pursue their own niche and to choose 
their own destiny within primary production, particularly when combined with the 
ability make decisions for themselves, as a great attraction and important reason to 
continue in the industry. Also noted was the challenge associated with gaining 
sufficient knowledge to successfully run one’s own property. 
I like the variety of work and challenge of gaining a high amount of 
knowledge necessary to run a farm on your own268M50T  
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I like being my own boss and making decisions87M50T 
…I love that you work for yourself and we can choose to do what we want to 
do…141F40H 
15.2.4.2 Family and tradition 
Many producers derived satisfaction working with family, keeping a tradition alive 
and providing a viable business for subsequent generations. For some the attraction 
of farming lay in the respondent’s ability to follow in family footsteps. The 
continuity of many farming families is clearly evident in the responses, with some 
noting three, four and five generations of primary producers in the one family.  
The continuing challenge and with a long line of farmers going back to 
1800’s, it’s in the blood279M80H 
Firstly, after over 30 years in the game, because I do not know what else I 
would do… It has been the best place to raise my family of 4 girls and is a 
beautiful place to live63M50T  
I guess partly because my grandfather, my father were farmers. I really 
never thought of doing anything else. But I love the life, the clean fresh air, 
the peace and above all my animals5M70H 
I have never done anything else and my family have owned farmland 
continuously since 1791, so Australian farming is a family passion203M70S 
Because we have owned this land since 1860 and because I hope my 
grandsons will someday follow me. I am not making this a condition of the 
future27M70H 
Family and children in particular, are strongly expressed motivators for respondents 
to continue farming. They want to be able to transfer the farm to the next generation. 
Others identified the farm as the best place to bring up children. One respondent said 
he continued in farming because he was not trained to do anything else, but there 
were other compensations: A way of life, good lifestyle, place to raise children, self-
contentment. I continue because am not trained or qualified for anything else261M60S 
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Reward was associated with good outcomes and especially after adversity.  
15.2.4.3 Emotional and spiritual fulfilment 
Some of the respondents’ decisions to farm were derived from the emotional 
connection, the affinity, they derived from or had with the land.  
The spiritual attachment to the land and bushland. The freedom of being 
your own manager193M40S 
I know sentimentality and tradition won’t feed my family, but I often sit back 
and reflect on the alternatives to farming61M30U 
Despite the heat, dust and flies, no other work I have done brings with it the 
same emotional satisfaction77M50U 
Because firstly I am good at it, and secondly I can combine work, hobby and 
lifestyle. The best of times always outweigh the bad times, drought in 
particular206M60S 
An intensity of feeling was apparent in many responses, with ‘love’ variously 
associated with the land, particular family members, the environment, their 
stock/animals, growing crops and the diversity of the work, particularly working 
outside. The recognition of working with other family members and friends who 
loved and appreciated the land added to the respondents’ individual love of the land.  
I have always loved farming and after 50 years the feeling has not 
diminished…293M60H 
I farm because I like it and it is important to have an occupation you 
like183M60P 
Love making changes to the land for the better of the environment132M40H 
Other respondents provided a combination of reasons behind why they stayed 
farming. As this farmer observed:  
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Aged 79 that is a good question; however the short answer is that it is 
because I want to. My son and I have been in partnership for over 20 years 
with a very good relationship, thus I have been very happy to have 
continued to be actively involved with the farm to this stage even though I 
do little of the physical work on the farm, I do all the bookwork and BAS on 
our highly productive farm. I find using the computer and running the office 
reasonably effective and great therapy for my mind. Even though it is very 
difficult to make much more than a modest living these days, I still find 
farming life very rewarding.  That is why I have not retired. Also retiring 
from the farm is not easy without cashing some of the farm 139M80T 
15.2.4.4 Independence from government 
Despite the negativities of government intervention identified in earlier chapters, one 
respondent believed farming was a great way to escape bureaucracy, with the results 
of their labour obvious. 
As independent of government you can get in this life, although this is 
diminishing rapidly. The results of what you do are in your face 265F60U 
15.2.4.5 It’s my home 
The farm is also the home of most respondents, and this was another reason to 
continue farming: 
…My home which is what most government officials etc forget. Most family 
farmers care for their home and lifestyle and try to protect it204M70H 
 Wealth creation – farm as an asset 15.2.5
Some respondents noted that the farm was an ideal ‘wealth creation’39M30S prospect 
and that they saw it as an opportunity to provide for, and leave something of value to 
subsequent generations. Respondents who are financially viable or can see through 
short term difficulties would appear to have a strong link to the farm and the future 
of the industry. 
We can probably make more from the farm than a 50 year old wage earner, 
but it involves more work83M50U 
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There is still a comfortable living to be made if there is a large enough area 
involved and the lifestyle and job satisfaction are second to none293M60H 
 Limited options 15.2.6
Some farmers identified that they had no reason to remain in farming. Rather, 
farming was the only thing they had ever done and they could not see any alternative, 
particularly if they felt they had no other training or qualifications. One respondent 
considered their occupation as a ‘life sentence’142M70H. For some women, their 
continuation was ‘enforced’ as their husbands knew nothing else; in essence they had 
married the farm, along with their husbands.  
Some farmers sought the opportunity to sell, some to pay for retirement, some 
because they were too old, some because it was no longer making a profit, and others 
who had no one in their family to continue the tradition.  
I am not continuing due to age and non profitability of farming. Prices for 
commodities have not increased much in 30 years. For the risks involved, 
weather, markets, cheap imports and the rising labour costs, returns have to 
be at least double before it could be considered worthwhile116M70T 
I, like an increasing number of farmers, were thinking of getting out202M70T 
We would sell if we could74F50U 
 Their favourite place 15.3
The previous section provides an insight into factors underpinning the respondents’ 
decision to farm. To what extent are these themes mirrored in the identification of the 
respondents’ favourite place? A range of responses was received to the question of 
Could you please describe your favourite place on the farm, and each was associated 
with one of six thematic groups, based on content analysis 
 The property 15.3.1
One of the strongest response sets came from considering their farm/property as a 
whole as their favourite place. Some respondents were either unable to decide what 
part of the farm was their favourite or felt that it was all equally important. With this 
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came an appreciation of being outdoors and enjoying their land, their production 
systems, and the wildlife the land had to offer.  
The whole farm gives me joy; the most joy comes from the areas that are 
improving in perennial grass cover and diversity with plenty of wildlife 
106M40U 
The whole property is special to me. Like my late father, I love the place with 
all the memories of jobs, sadness, droughts, flood and great seasons 43M80HNo 
special place, I just like the freedom 143M60T 
The importance of nature was often at the forefront of their thoughts, such as the 
smell of damp soil, the sunrise and sunset, and the growth of planted trees.  
 Primary production 15.3.2
15.3.2.1 Quality of infrastructure 
Entwined in many comments were good fences, good stock and water facilities that 
made their property so special. 
15.3.2.2 A particular paddock 
Again the solitude and silence of the land came through as being so special to these 
people; and indeed the memories.  
It sounds mad, but all paddocks have their own personality. My favouring 
paddock is sheltered, has a mix of old and young trees, some of which would 
be over 100 years old. It has an air of peace and longevity 279M80H 
Paddocks around homestead, as it is a very attractive area and holds many 
memories of my childhood and early life9M70S 
15.3.2.3 Crops and pastures 
Good crops and pasture paddocks were identified as favourite places on the farm. It 
was apparent that the satisfaction arose, not only from the potential income but also 
from producing quality produce.  
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Standing in a field which will harvest over a ton to the acre: It’s special 
because you can see the results of 12 months work 50M60S 
Wandering through the wheat fields prior to harvest: The satisfaction of 
above average yields that are weed free 181M60S 
These same farmers expressed the benefits, especially in the early part of a crop’s 
lifecycle, of the added greenery in the landscape; this colour is in stark contrast to the 
brown hues often associated with rural Australia, especially in times of drought.  
15.3.2.4 Hills 
A number of respondents expressed great pleasure in enjoying their property from 
the top of a hill or knoll. 
Top of a hill on western end of farm that overlooks most of the farm with 
good views into the nearby mountains. Special, the views, wildlife, overviews 
of farm to see the growth of planted trees, crops etc190M40T 
A hill above the homestead where I can see the whole farm plus a 60km 
view32M50T 
High vantage points have benefits for many reasons, not least of which is that of a 
management tool to oversee various aspects of land management, a means to survey 
their realm and to enjoy the view in peace while appreciating the panorama.  
The lookout near the front gate: You can look down over the almost the entire 
property. Gives me an appreciation of what has been achieved and how 
beautiful it is. Also gives me a sense of amazement, at how good Mother 
Nature is 298M60T 
Some hills were associated with the bush and the abundance of wildlife and often 
overlooked some aspects of water. The hills were also appreciated as being quiet, and 
consequently great places to reflect without stress:  
There is a hill with granite boulders overlooking most of our property that 
would be my favourite because I can sit and think without worries 218M40T 
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15.3.2.5 Driving 
Also associated with farming and crops were irrigation and driving tractors; the latter 
providing a time to relax and listen to the radio while doing what must be done. It 
was also a time of contemplation.  
On the tractor, so I can think, run ideas around in my head, listen to 
interesting radio shows such as cricket, while at the same time getting the 
work done81M60H 
15.3.2.6 Livestock 
Despite the banter over whether sheep are preferred over cattle and vice versa, 
livestock clearly provided a favourite association with many producers. Closely 
associated with the livestock, were the animal husbandry aspects of caring for 
animals. This was especially relevant to the young stock that would ultimately be the 
future of the farm as either breeding stock or destined for market. Both were deemed 
an integral part of production and the farm. Producers noted the pleasure of being in 
the stockyards working sheep or cattle; others the challenges of classing, and the 
inevitable culling of stock.  
We have a top super fine and fine wool merino stud which is a great 
challenge, also a top Hereford stud to be proud of 275M80S 
…watching my sucker lambs grow up ready for market in pasture up to their 
bellies164M60H 
Stockyards, because we are mainly grazing livestock, this is the hub of 
managing our stock271M60U 
15.3.2.7 The shearing shed 
Several considered the shearing shed to be their favoured place and while the work at 
times was considerable, the opportunity to put their wool classing skills to good use 
was of special importance:  
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Shearing shed at shearing time. Seeing the results of the year’s work and 
having the opportunity to value add the wool with correct wool rolling and 
classing 263M40U 
Again, the associated satisfaction with the task at hand, along with the production 
benefits was clearly described.  
Doing cattle work on a horse, because there is no pollution, it’s fresh, nobody 
is annoying you, there is me, my best mate and my dogs 238M60H 
 The natural heritage 15.3.3
15.3.3.1 Timber stands and bushland 
The beauty of nature and appreciation of birds in particular was high on the list of 
comments from many respondents; for birds, their presence being heard and 
acknowledged before many other species. There was also an appreciation of the fresh 
air, the wildlife and the silence.  
My favourite place on the farm is situated in the dense timber stands and tall 
trees where one can sit on a log and reflect and listen to the birds and wildlife 
150M60U 
Sitting on a plastic 20 litre drum under a shady tree having lunch and 
watching and listening to nature, birds, while admiring the work I have done 
over the years such as clearing, fencing and other improvements while no one 
is around to annoy me237M60T 
Relaxation, timbered country where there are a few small caves and lots of 
native birds and animals   262M70S 
An undeveloped hilly area where the rich variety of local plants and wildlife 
can be enjoyed 126M70T 
Some respondents identified the trees as a wonderful place to ride a horse while 
another appreciated the ‘wild and natural’ feature of the timbered parts of his 
property. Some described areas which appeared to be relatively small sheltered belts 
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along waterways, while others – expanses of nature. An appreciation for the 
aesthetics and environmental benefits of these timbered areas was obvious as 
respondents described their beauty and value as a habitat for numerous species.  The 
timbered areas were further appreciated for their seclusion and tranquillity and seen 
as being therapeutic in nature. 
We have to go walking, horse riding through our bush paddocks. They are full 
of eucalypts and ground cover which we think are unique in this area. We are 
attached to this land and privileged to look after it 49M60S 
A cypress pine sand hill of about 2000 acres. It is a nice, quiet place with a 
calming atmosphere and a good spot for stock when floods occur. They used 
to be frequent but not for the last 15 years71M80S 
This would be our remnant bush area called the arboretum. My father fenced 
off badly eroded skeletal hills. After 50 years it is a very special place not only 
for the plants and animals but myself and family 110F40U 
Some made reference to the attraction of newly planted trees, while others 
specifically mentioned the majestic old trees, both in terms of their favourite place 
and their favoured species. The recognition of the beauty and benefits of these 
timbered areas was clearly evident.  
A paddock we call Mt Carmel, 26 metres higher than the river seven 
kilometres away. Grand Kurrajong trees, slopes running down to Belah 
clumps, neighbours’ grapes and olives in view178M40U 
15.3.3.2 Water and water courses 
A number of favourite places related to water; it was fundamental to the farm’s 
prosperity but also beautified the landscape and provided a place for relaxation:  
Riverbank, it is relaxing, fishing, relaxing beer after work65M30U 
Many water points had multiple roles, whether it is that of a watering place for 
livestock as well as being a beautiful place for a picnic or to spend time bird 
watching.  
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At our billabong. It’s quiet, half secluded, lots of trees, would be a good spot 
for picnic75M40H 
The seclusion of many of these places was an opportunity for people to unwind from 
their daily chores, accompanied only by the sound of the rippling water or bird 
songs. In these ways water was identified as the integral link binding nature, 
humanity and primary production with a scarce commodity, in one of driest 
landscapes on earth. 
 Creek and river, peaceful and great place to think and watch water257M80S 
Beside a permanent waterhole in the creek because it is so beautiful: 
Unfortunately owing to the lack of time, I seldom experience the peacefulness 
183M60P 
These special places also brought back memories, with one producer describing a 
waterhole of personal significance. 
Boundary tank, swamp water, bird life and Simes Tank because that’s where 
I proposed to my wife on the limb of a big river gum tree144M70H 
15.3.3.3 Sites of cultural significance 
Aboriginal campsites were acknowledged, as were the undeveloped areas that were 
wonderful places of refuge for many native species. A recurring theme throughout 
these farmers’ responses was the close recognition and association between, nature, 
timbered areas and water, and the peace and tranquillity they so often provided. 
Old campsites from Aboriginal occupation. Other physical evidences of the 
past. It shows the long land use34M50U 
 The office environment  15.3.4
Some respondents identified the office as their favourite place because of its 
fundamental place in farm management. Others enjoyed their office because of its 
close proximity to the home and family, whilst others identified it as the place where 
they could gather information.  
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Office: Gives me the opportunity to review our management systems, our 
performance and results: Planning is critical in our business and is best 
achieved in the office environment 57M40T 
My office: that is where I start and finish my day 242M60H 
My office because that is where I spend the majority of the day with a 270 
degree vista of changing scenery over our feed mixing complex 25M60? 
Office because it’s where I learn most things off the internet69M60U 
15.3.4.1 The cellar door 
Respondents involved in viticulture expressed the appreciation and enjoyment 
derived from cellar door activities and the interaction with people and intensive 
management practices.   
 Cellar door because of interaction with people24M60U 
In the vineyard, management is challenging and has a major effect on 
outcomes 98M60U 
 The shed 15.3.5
Other respondents identified their shed as their favourite place:  
My shed: I built it myself after years of working on a dirt floor. Special as it 
is efficient, both shearing shed and workshop, is big, clean and organised 
84M70S 
Some of the attraction lay in it being a place where money could be saved by ‘doing 
it yourself’, while providing pleasure from improving what was already in place. The 
shed epitomised the respondent’s desire to be creative, innovative - to be oneself.  
Workshop lathe: I like making things work better than new. To fix a problem 
and bring order to chaos 300M?? 
My shed: I have a magnificent wood workshop, the envy of most men, I’m 
female. I have a huge supply of recycled timber thus am able to create many 
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different projects according to need. This gives me enormous satisfaction 
105F60P 
 Around the house 15.3.6
Responses here were often very personal and focused on the family and friends and 
the role of the home as a place to relax and socialise. Comments were often nostalgic 
and reflective as farmers recalled past memories that were very special and close to 
them. As one respondent observed, his favourite place was:  
My lovely old brick home which my wife and I built in 1950 when we were first 
married. It took us 18 months to build as materials were still scarce in these 
immediate post war years…with my new city bride…we accrued our four 
wonderful kids and spent 50 years of happy marriage. My wife passed away 
five years ago. Now it’s the place of happy memories 139M80T 
The pleasures of a cup of tea overlooking the garden, the special old lounge, being 
with their spouse, children and grandchildren were identified. It was sometimes the 
dog or another pet which, with the family, made the house a sanctuary:  
My home; It’s where my family is, it’s where I relax, it’s my office, and it’s 
close to my work115M50T 
My home. Having a cup of tea looking over beautiful garden surveying well 
managed and productive farming and grazing country73M50T 
Home as you can be yourself and have family and friends come to stay. It is 
special as it is where you brought your children up and have spent your life 
with your spouse and have dealt with the good and the bad times in your life 
together53M70H 
Our house and garden, which is mostly lawn and trees, because this is a 
refuge from the workplace and the horrors of years of droughts etc35M60H 
My home where all the family come, normally so quiet, except when seven 
grandchildren visit, which is often161F60T 
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The house, it is the centre of activities, has a nice garden and a great view. It 
is the place where our friends and family gather212M70? 
15.3.6.1 The garden 
The garden was a strong contender for favourite place as it provided that close refuge 
and immediate aesthetic vista, integral to the close association of most people with 
home and family. The gardens described were places of great endeavour and work, 
relaxation and enjoyment, as well as being places for family and friends to 
congregate.  
My wife likes her garden and I enjoy assisting her 125M80S 
Home and garden. It is quiet and beautiful and my wife and I built it203M70S 
 Why their place is so special 15.4
There are many reasons why a particular place is appreciated and enjoyed, with each 
providing insight not only to the respondent’s attachment to the land, but potentially 
to their particular land stewardship philosophy.  
 Personal satisfaction 15.4.1
Farmers’ expression of pleasure in experiencing better times came through quite 
clearly as they described their favourite places. The personal satisfaction gained from 
seeing a beautiful wheat crop and the birth of young lambs in their healthy paddock 
was integral to their attachment.  
Driving around the farm checking the stock and pastures: I enjoy seeing the 
sheep doing well and the pastures and crops responding to good seasonal 
conditions 60M80P 
The whole farm gives me joy; the most joy comes from the areas that are 
improving in perennial grass cover and diversity with plenty of wildlife 106M40U 
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15.4.1.1 Financial potential 
The noted monetary value of fallen firewood in the midst of a timbered paddock and 
the acceptance of a turkey’s nest dam were indicative of a commercial association 
with a favourite place.  
My favourite place on the farm is sitting on a log out in the timbered paddock 
having a cup of tea and looking at the trees and planning which will be left 
for future timber and deciding and calculating the value of firewood of all the 
rubbish timber and imagining the good natural grasses that could be growing 
in their place with stock grazing on them, so we could earn more money, but 
the laws are going to prevent me from leaving the farm better than I found 
it268M50T 
15.4.1.2 Sense of achievement 
For this respondent, his property reflected a sense of achievement: 
I have built and managed my farm as two thirds commercial farmland and one 
third bushland; this has given it balance and character 15M50T 
 Biodiversity and conservation 15.4.2
Many respondents recognised the environmental consequences of mismanagement 
and their impact on biodiversity, conservation and pollution, and referred to their 
amelioration as what attracted them to that place.  
Saltbush paddock, shows if you remove woody weeds and regenerate native 
vegetation, it illustrates how productive country can be and increase 
biodiversity 134M30S 
Places with large healthy trees, diverse understorey and fallen rotting logs, no 
sounds of machinery, running water and cool fresh air318M50U 
Respondents identified an environmental mix as vital in maintaining high 
biodiversity outcome including mixture of trees, an under storey, fallen timber for 
habitat and the lesser appreciated micro environments associated with water courses.  
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Paddock with good pasture, healthy well fed animals, well protected by 
windbreaks, shade trees and with good reliable water: Well functioning 
ecosystems 254M50U 
While few in number, some respondents noted the enjoyment and benefits of clean 
air and the lack of pollution. Others noted the peace and quiet of the open spaces, 
fresh air and their appreciation for living in such an environment.  
Outside, open space, clean air, plenty of ground cover and new growth on the 
trees 239M60S 
 Lifetime of memories 15.4.3
Associated with favourite place came personal anecdotes of reflection from times 
gone by. The marriage proposal, childhood memories, recollections of deceased, 
experiences of drought and floods, and the home (e.g. because I share it with my 
wife) brought back great memories.  
Outdoors natural environment any place not destroyed by over farming and 
clearing, that reflects nature, flora and fauna or the river bank, relaxing and 
thinking 204M70H 
Memories of a healthy environment played an important part in the reflective 
process. 
I have lived on the farm all my life, practically. Everywhere is special because 
everywhere has memories38F70U 
15.4.3.1 A place to reflect 
Many respondents identified the value of their ‘special place’ lay in its suitability as 
a place of reflection: 
On a tractor so I can reflect, plan and imagine all that could be done if there 
were no droughts and (there was) even an income 91M70H 
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 The sheer tranquillity  15.4.4
The peace of farmers’ favourite places was an obvious attraction to them.  Often this 
experience came from an association with a stream, while walking in the garden or 
enjoying the view. Others gained the enjoyment while in the bush, and some in the 
high hills away from it all, and being close to nature.  
The sand hill because it is so different to the rest of the country. I find it a very 
peaceful place, beautiful, huge trees, variety of birds and like an oasis 206M60S 
A creek cutting through a gorge near a wooded hill. It is peaceful and there is 
a lot of wildlife221M50U 
Down the river because it is relaxing and a change from the drier harsher 
country away from it 56M30T 
Hills overlooking the creek flats, quiet, relaxing… 259M60T 
Many primary producers enjoyed the ambience of their farms and felt the peace and 
quiet from the property as a whole and the serenity of sunrise and sunset. The 
timbered areas filled with wildlife were mentioned as was the quietness of the 
paddocks in the early morning. 
15.4.4.1 The importance of home 
Some responses related to ‘home’ as much as they did to the land; they identified 
their home surrounds, such as their beds, lounge, TV room and their gardens, 
whether it be having a cup of tea, a cold drink or reading the paper: I love my home 
31M60T and  the whole lot is special, it is home 48M50T.    
Achievement and satisfaction was gained through gardening, harvesting good crops 
and producing good stock. Some satisfaction was gained from the toil of labour, 
while another was from reading worthy falls of rain in the gauge. Their responses are 
represented by: 
Driving through productive paddocks, crops and stock, sense of achievement 
168M50U 
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My favourite place is sitting in the dining room after a day’s work with my 
wife and kids, checking the view with a scotch in my hand22M60T 
Opportunity to relax and draw from the achievements of the past was an essential 
ingredient in the daily mix of unwinding and getting away from it all.  
 Discussion 15.5
With the constant threat of drought and the intermittent flood, the impact of climate 
change and the apparent declining level of farm income, why do people farm? They 
do what they do because they love the outdoors way of life, the independence and the 
lifestyle. For couples it represents opportunities to do things together and to be part 
of a healthy environment, as well as being a great place to bring up the family. In 
many cases this attachment and desire to stay on the land has grown over many years 
and indeed many respondents noted inter-generational transfer as properties had been 
handed down within a family for several generations, much like that described by 
Davenport and Anderson (2005) and Crockett (2002).  
Respondents in this study have acknowledged the environment as a reason for them 
remaining on the land, and it is difficult to think they might unduly damage it. 
However the reality is that the short-term implementation of conservation and 
environmental restoration practices is all but beyond the economic capacity of many 
within the industry in times of drought or low commodity prices, and as farmers age. 
Farming families and farm ownership has long been a tradition in rural Australia, 
where agriculture has been practiced for generations. This is likely to both strengthen 
the ties to the land and cause consternation to those who might wish to have an 
alternative career but are not able to make the move away.  
Respondents identified a number of favourite places that correspond to the literature, 
including the property, primary production (Race, Luck and Black 2011), the office, 
the shed, and the house (Pannell et al. 2006), bushland and water. In their vivid 
descriptions of these places, many respondents clearly show how that place 
epitomises their views on nature, farming and family and portrays close attachment 
and affinity to a particular aspect of what it means to be a farmer. In describing their 
attachment to their favourite place many farmers demonstrated a strong sense of 
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belonging to their land, epitomising Carr’s understanding of sense of place as an 
association and attachment to special locations and communities (Carr 2002). This 
attachment is something that is enhanced over time; it is individual, unique and 
special (Bell et al. 2001; Wardell-Johnson 2005).   
A possible implication of one’s favourite place might be that the more attached 
farmers were to their favourite place, the more likely that they would respect and 
care for it. For example, it has been proposed that children brought up with nature, 
especially where the ecological facets are described to them, have a stronger 
yearning for the natural world (Chawla 2006).  
No literature has been identified which can be compared to producers’ responses 
regarding their favourite place, though responses do reflect the model of Action and 
Place (Bell et al. 2001) (Figure 3-2). The Action and Place model identified four 
aspects of a sense of place; physical setting and physical setting joining at a social 
setting, which combined with the person and setting to form a Sense of Place. The 
physical setting of the model (Bell et al. 2001) is represented by responses in the 
context: the land, the landscape and after hours, with responses such as ‘no special 
place, I just like the freedom’ 143M60T, ‘our remnant bush area’ 110F40U, ‘my wife likes 
her garden and I enjoy helping her’ 125M80S and ‘a bend in the Paroo River’ 167F60S’. 
The social setting is represented by the pretext: commercial-production, biodiversity-
conservation and family-home with responses such as ‘I …managed my farm as two 
thirds commercial farmland and one third bushland;…balance and character’ 15M50T, 
‘outside, open space, clean air, plenty of ground cover and new growth on the trees’ 
239M60S, ‘a creek cutting through a gorge near a wooded hill: It is peaceful and there 
is a lot of wildlife’ 221M50U and ‘the home is always the stable part of the farm with my 
wife and the contact with my family’ 157M80≤8. The setting is then identified as those 
specific locations they considered their favourite; livestock, farm, hill, nature, shed 
and water. The farmers as individuals make up the fourth part of the model, the 
person.  
The longevity of farmers, through both their age and experience on the land, along 
with their previously described sense of place, is reflected in a deep sense of 
belonging. The basic premise is that places become part of the self-concept, and as 
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such, people develop a deep sense of belonging. This process is complex and 
involves knowledge of the physical details of place (Dixon and Durrheim 2000), 
which relates to finding one’s way, safety and comfort, and familiarity with distinct 
features and landmarks in a location (like local endemics). Alongside this knowledge 
is a sense of connection to others in the area (Rowles 1983, cited in Horwitz et al. 
2001, p.256). Such associations can be linked to environmental protection in that, 
notwithstanding their individual level of knowledge and understanding of the 
environment, it is difficult to see how as either managers or owners they could 
deliberately destroy or damage something to which they have such strong affinity. 
Many respondents clearly show how their favourite place epitomises their views on 
nature, farming and family, and provides an understanding of their behaviour 
towards the landscape they refer to as home, drawing on the premise that the stronger 
the attachment, the greater the likelihood of its appreciation and protection. Their 
statements appear underpinned by a particular understanding of their environment, 
and that if they hurt that environment, it will in the end hurt them. 
In summary therefore, the responses to these two questions identified a high level of 
satisfaction in what the majority of respondents do and the personal rewards that are 
attached to their endeavours. Farming remains a way of life that is unparalleled, 
underpinned by a love of, and attachment to, the land and to the environment more 
generally. The respondents exhibit a strong attachment to their farm while 
demonstrating positive attitudes towards their land, contributing further to two 
research questions: What are the attitudes of managers towards land management 
issues? and What are the implications of land management attitudes for the 
development of better practices and policies?  by validating their attachment to place 
and what is integral to that association. 
This chapter has described the motivations that sustain many of the producers 
surveyed. The next describes the growing challenges being faced by 21st century 
primary producers. 
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16 Challenges to primary production 
The literature and previous chapters have described at length many of the threats 
respondents see as hampering their ability to manage their properties in the ways 
they see fit, including threats to economic viability (Stayner 2005; ABARES 2011), 
environmental factors (Cleugh et al. 2011), farming lifestyle (Race et al. 2011), 
personal wellbeing (Fragar et al. 2007) and bureaucratic intervention (McEachern et 
al. 2000).   This chapter takes a slightly different perspective by focusing on the 
personal concerns respondents have about living and working on the land.  
 Managerial perspectives 16.1
Respondents identified a variety of concerns linked to the day-to-day and longer term 
management of the farm. They recognised the challenges they faced in their quest for 
sustainability and the importance of reigning in any land management practice that 
could degrade their land in any way.  
 Increased paperwork 16.1.1
The burden of bookwork and paperwork was identified as a barrier to achieving far 
more important things:  
 The unproductive time we have to spend in the office and in front of the 
computer. 152M70S 
 Employment shortage 16.1.2
The limited availability of the rural workforce and the high levels of regulation 
related to employees were identified as significant problems for some producers. 
Respondents were concerned at the growing age of those in the industry and with this 
the level of agility or disability that may cause accidents on the farm.  
Inability to secure reliable employees due to government regulations, OH&S 
and wage requirements 61M30U 
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 Hobby farms 16.1.3
The break up or fragmentation of land to what has become popularly known as 
Hobby Farms in the peri-urban areas (Aslin 2006) was viewed by a number of 
respondents as having a negative impact on management:  
Proliferation of hobby farms onto blocks too small for farming and 
interference from hobby farmers into established farming practices.  
Interference into our sheep blowfly control methods. Interference preventing 
our kangaroo meat from being utilised136M70H 
The subdivision of good farming country60M80P  
 Economic viability  16.1.4
Limited financial returns and long-term deterioration in the terms of trade were noted 
by respondents as placing significant pressure on the viability of many farms. In 
many cases, the running costs are exceeding income, severely impacting on farm 
viability:  
Our ability to remain financially viable into the future, with commodity 
prices governed by external financial forces beyond our control.  We are 
price takers, not price setters, without much say other than to stop 
producing when things are crook.  If we are allowed to do what we know 
needs doing without government rules and regulations our lives and the 
land would be better cared for43M80H 
Financial pressures of falling commodity prices and rising input costs, 
increased misguided outside influence through regulation and 
vilification121M30U 
That low commodity prices will make it hard to survive financially, so it may 
put pressure on good management practices180M50T 
16.1.4.1 Cost price squeeze 
Survey respondents noted that as primary producers the price received for the 
commodities had a significant impact on business sustainability and viability. A 
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number of farmers noted that in their view, commodity prices had not increased in 
real terms over the last 20-30 years and fell below the costs of production.  
Grain prices are terrible; we were getting these prices 20 to 30 years ago.  
Wool prices are low. Cost of production has skyrocketed and the last five 
years have been worst drought ever303M60H 
In my life as a farmer, all commodities have fallen by about 70 percent in 
real terms. There is no reason to assume that this trend will not continue. As 
a result, care for the land and environment will come under a great deal 
more pressure as we live in a commercial world, as a result, marketing 
should always be considered first36M60T 
Farmers also expressed concerns with their personal and business’s ability to 
continually raise efficiency levels to counteract the economic shortfall.  
The economic realities are stark:  
Making a decent living, to pay the bills, and have enough left over for 
personal things on small acres.  Also the cost of land to buy has gone up, to 
make your farm bigger and make a good living10M40T 
Feeling financially we are not keeping pace with our city cousins, big divide 
between city and country. Social habits hard to manage without public 
transport75M40H 
That the almighty dollar takes precedence over the sustainable land 
management practices.  Large corporations or people with money can bend 
the rules to get what they want and the land is of secondary 
consideration311M30U 
Being able to run a profitable business, however, at the same time being 
prepared to match our carrying capacity to our stocking rate, this can often 
compromise profitability in the short term299M40U 
Our declining terms of trade…forcing farmers to either get bigger or get 
out’201M50H 
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Increasing costs of production, decreasing returns and resultant decline in 
farmer’s terms of trade. We grow our product domestically but are forced to 
compete on the international scene which is unfairly supported by tariffs, 
incentives and subsidies 61M30U 
16.1.4.2 Bureaucratic intervention 
There was significant concern expressed by respondents regarding the level of 
interference in their land management practices by governments, bureaucrats and 
environmentalists. The imposition of government, increased red tape and paper work, 
and the implications of WorkCover, OH&S, EPA and GST were seen by respondents 
as an administrative and management nightmare. None of these requirements were 
seen as adding to the prosperity of the business but were activities to be undertaken 
with no additional reward to the producer. Respondents were concerned with the 
discrepancies in management between individual property owners and managers of 
public lands, particularly national parks, and with the contradictions in land clearing 
policy between urban and rural locations.  
Farmers were concerned at their lack of voting power and society’s influence on 
primary production, and with the election of governments supportive of primary 
production. They also identified ‘government stand over tactics’156M60T and referred 
to WorkCover officers as ‘secret police’58M40H in their concerns over bureaucrats 
undertaking their activities and being told what to do. Many of the legislative 
impositions were exacerbated by the failure of government to sufficiently involve 
those parties that would be potentially affected. Others considered that many 
decisions were made without the adequate level of investigation and research 
required to validate the programs and indeed some lacked any relevant scientific or 
factual justification; epitomised by: 
The increasing costs imposed on the farmer through environmental 
legislation, OH&S legislation, and chain of responsibility laws.  Yet the 
price we are paid for our produce is determined on the world market where 
our competitors don’t have these extra costs imposed or if they do their 
government recognises this, and subsidises their production274M30U 
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Regulations and rules seem to be crippling our industry along with low 
commodity prices and rising fuel costs. Wool especially seems to be dying, 
the cost of shearing and crutching only going up and harder to find shearers 
at the best of times.  Cutting out mulesing will be a nightmare in our area 
and the ever invading woody weeds is a huge concern16M60S 
WorkCover, OH&S, litigation. Unjust commodity prices and increasing 
costs. RTA overloading (chain of responsibility), rail closures, bad roads, 
health system and doctor shortage. Rural Fire service, everything seems to 
come now from Sydney or Canberra. PMPs lock you in. Circumstances may 
change and you may have to diversify to remain viable and 
sustainable199M60H 
 Environmental factors 16.1.5
Respondents noted various environmental factors far outside their ability to control 
that caused extreme concern. Issues such as global warming, climate change, drought 
frequency, rainfall variability, water security and predictability were all identified as 
impacting on the future of farming.   
Climate change, global warming, droughts, urbanisation, subdivision, 
overpopulation, no population policy. Australia allows too many people in 
289M60T 
Exposure to extreme environmental conditions that even well educated 
professionals have no control over and the frustration at the impact this has 
on even well designed, efficiently run business or projects320M30U 
At a more local level, the cost of controlling noxious weeds and animals and the 
mitigation of their damage was a concern to respondents as was the cost of 
controlling land degradation issues such as salinity and stream erosion. The 
diminishing water supplies in farm streams and storages as well as larger community 
storages were seen as jeopardising many farm operations.  
317 
 Farming lifestyle 16.1.6
One respondent noted the ‘farming’ of yesteryear and the pleasure derived from such 
a vibrant industry and unique lifestyle. The continuation and future on the farm with 
only incomes ‘equivalent of an 18th century peasant’6M50T. The lifestyle of the past 
had gone and they were faced with unknown adversity and challenge. Respondents 
expressed concern regarding a fundamental change in rural lifestyle that had taken 
place over several decades. 
It worries me that farming seems to be losing status as a means of living.  
The cost of running a farm today is far too high for the return, and young 
people are turning to other means to make a life and living215M70S 
 Declining personal and family wellbeing 16.1.7
The tyranny of distance and the isolation, financial return and personal income, 
safety and medical services and diminishing rural populations were all seen as 
raising considerable anxiety for primary producers. Personal health and safety was at 
the forefront of respondents’ minds. 
Self esteem, as owners we are put down and down it costs more to do things 
now and we not getting more for our product. Men are angry and losing 
their tempers. Marriages are breaking up, women go to work to help 
subsidise the farm enterprise, when you do make some, you are hit with high 
tax141F40H 
While there were financial and industry implications to leaving the land, some 
expressed the personal cost associated with one partner not wanting to leave or 
retire.  
16.1.7.1 Lack of family time 
A personal challenge to primary production was the lack of time available to spend 
with the family and the expense of children getting adequate education. 
Lack of family time.  Limited return for effort expended. Unable to provide 
financially for retirement.  Expense of children going away to school244M50S 
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 Age, physical fitness 16.1.8
Of great personal concern to a number of respondents was their age and ability to 
safely undertake the work required on the farm and in the sourcing of suitable 
alternative assistance. For some respondents, their years as farmers were drawing 
towards a close as they looked at retirement and a life away from the land. With 
these changes came the inevitable challenges of generational transfer, both physically 
and financially. The opportunity to sell and ability to transfer these funds into a 
suitable retirement situation provided its own challenge. Retirement was not always 
voluntary, as varied medical advice and condition impacted on the decision- making 
aspects of future planning.  
I am almost at retiring age and will enjoy helping out from time to time 
without having the new rules and regulations to worry about so much199M60H 
While some responses told of the need to get out, or ‘you’ll be dead in 18 months 
(doctor’s advice)’ 114M70S, others clearly felt that their longevity was due to what they 
had done for so long and knew so well. Indeed, while some farmers were discussing 
retirement, they were also indicating that they would never physically leave the farm 
to move into town, or away from where they lived. Though retirement may be 
imminent, personal changes leave many farmers quite a dilemma as to what the 
future holds for them personally. 
…Because I like living and working the land and retired two years ago at 
the age of 8147  296M80P 
After retiring due to ill health five years ago and selling most of the 
property, I am now back into breeding and fattening cattle as I missed my 
love of farming and my health has improved219M70U 
My personal concerns are that my two sons know that the farm can't support 
them. I work off farm full time and I worry that my husband may have an 
accident and I can't find or help him until I get home from work49M60S 
47 Note: The response code recognises the middle of respondent’s age bracket. 
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Being on my own and being hurt without help. Being able to support myself 
and the farm when I'm too old to continue4F60T 
Maintaining a healthy mental state of mind for myself and my family; which 
in the current environment is hard to do with there being such enormous 
pressures being placed upon us234M30S 
16.1.8.1 Lack of respect and understanding 
Many respondents felt hurt by the ‘lack of credit from city people for looking after 
the environment’14M40S and their portrayal in some media circles as ‘ignorant 
rednecks and environmental vandals’ 83M50U. Respondents feared that they were 
becoming second class citizens expected to manage large areas of biophysical 
environment for minimal economic return and little thanks. 
16.1.8.2 Declining rural population 
Also of concern to many respondents was the exodus of people leaving the land, 
many of whom belong to the younger generation, as they seek better opportunities 
for themselves and their families. The departure of young families placed increasing 
pressure on the survival and viability of many smaller communities, placing schools, 
banks, retail and departmental services under threat of closure. The expectations of 
many older producers for sons and grandsons to continue a family tradition were 
being severely challenged:  
What the future holds for my grandsons and if they can sustain farm because 
expenses are too high for return 257M80S 
The decline of infrastructure and services in the towns for essential services 
such as electricity, telephones, road, transport etc. This leads to less 
community gatherings. Health is another concern, although at present we 
are served quite well in Brewarrina but have to go to Dubbo for anything 
serious71M80S 
Population decline in the country creates shortage of labour and lack of 
political representation152M70S 
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No future for next generation due to diminishing country towns, facilities, 
law and order, lack of education, no social life for young people, and, 
governed by market values. If there was attractions in towns increases 
populations, increases rural workers, naturally more time to look after 
environment, more say to have water and necessities207F50H 
The age groups between 35 and 50 of age were selling out leaving the older 
generation in the main left farming. Within the next at most 10 years, unless 
some encouraging is available and help, there will be a very serious 
shortage of farmers left202M70T 
16.1.8.3 Ageing community 
The issue of age and aging in rural areas has been identified (Barr 2009; Vanclay 
2011) and is of importance to the community, government and producers. 
Age of workforce, my wife and I.  Young people do not want to return to 
farming. Loss of community - most smaller farms have been sold and more 
and more absentee landlords. Possible climate change meaning more 
volatile climate. General denigration of farmers as ignorant rednecks and 
environmental vandals83M50U 
 Discussion 16.2
Concerns in the rural community are well documented and varied, covering personal, 
business and agricultural-environmental facets of the land. Some are mentioned by 
the respondents in this study, including issues associated with farm succession and 
the generational transfer of the family farm (Crockett 2002; Gray and Lawrence 
2001; Haslam McKenzie 2000). Commodity prices (Wahlquist 2003), farm viability 
and finance matters (Davidson and Elliston 2005; ABARES 2009b) have all been 
identified as issues of concern in the rural sector, as has governance, government 
regulations and social issues related to declining rural communities (Fragar 2007, 
RDAA 2012).  
The establishment and expansion of agricultural production may well have 
contributed to global warming, but many of the land management practices 
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contributing to global warming took place prior to the present day primary producer 
(Beale and Fray 1990). The irony is however that primary producers today deal with 
the fallout of previous practice and inevitably struggle with farm viability in the 
midst of extreme climatic conditions (drought and floods); these are a part of today’s 
concerns for primary producers. Primary producers bear the risk (Vanclay 2011) 
associated with production of primary produce, often for an extended period of time. 
They make decisions today based on the best available information at the time and 
then ‘patiently’ await the return for their labour, only to find that at time of sale there 
is a commodity surplus or a slump in demand, or market pressure to push down costs 
for the benefit of the consumer, leaving them in a dire financial situation. These are 
the stark realities of primary producers in the 21st Century. It is within this climate 
that the community would appear to expect primary producers to do more in the 
rehabilitation and protection of the environment. 
The impact of hobby farmers raised by Aslin (2006) and Hollier and Reid (2007) 
mirrors Cocklin and Dibden’s observation ‘as structural changes have undermined 
the traditional values and lifestyle choices of farming in Australia’ (Cocklin and 
Dibden 2005, p.112). To some respondents, the subdivision and management of 
small holdings adjacent to larger farms has reduced the carrying capacity of their 
land. These small holdings are at times left in a poor state, with owners either not 
knowing what to do or unable to afford to do the work, or just leaving it to nature. 
No respondents identified the more positive outcomes that may come from 
subdivision, whereby small holding or lifestyle people often bring with them off-
farm income as professionals, allowing them to improve their land to an extent often 
beyond the capacity of ‘traditional’ farmers to justify.  
From an economic perspective, respondent concerns over the negative impacts of an 
increasing number of Free Trade agreements (DFAT 2011) provide both 
opportunities and concerns to primary producers. Many farmers today remember 
times past when their financial return was greater and now struggle with their 
reduced affluence, whether perceived or actual. With increasing production costs 
(Gunasekera et al. 2008) and the negative consequences of climate change (Garnaut 
2008), an understanding of why farmers continue to produce seems a fundamental 
question of interest.  
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However, there are omissions of interest. A disturbing trend in recent years has been 
the increasing rate of suicide, stress and other mental health and social issues in rural 
areas (Gray and Lawrence 2001; Haslam McKenzie 2000; King 1994) but there is no 
mention of these in responses. However, it is not difficult to see why primary 
producers struggle with health problems in light of the myriad challenges they are 
currently facing. Good health is foremost in everyone’s life but often a greater 
concern in older people; the farming community today has an increasing average age 
providing genuine worries for farmers and those around them. While farmer numbers 
in Australia are on the decline, farm size is on the increase along with advancing 
farmer age increasing and a diminishing ‘status’ within the community. The 
availability and affordability of farm labour place further physical pressure and 
personal stress on producers; many are concerned at the available family time they 
have in these changing times. Farming has been identified as having a wonderful 
lifestyle, great work variety and challenge, but agriculture’s future in Australia is 
beset with seemingly diminishing commodity prices and farm viability for many 
producers. 
The cost of managing and administrating fluctuating bureaucratic requirements, such 
as taxation, WorkCover, OH&S, places significant imposition on primary producers 
both financially and physically through lost time. The introduction of new 
parliamentary legislation, often deemed contrary to the best interest of the producer, 
provides consternation for the successful running of businesses. Departmental 
requirements to undertake specific training in a field considered as being integral to 
producers’ past experience provides frustration and annoyance to many. In addition 
government services in many areas are deemed to be in decline.  
Despite all else, primary producers identified environmental factors of concern in 
their land management practices, i.e. noxious weed and animal control, land 
rehabilitation and water. These concerns again reinforce farmers’ responsibility to 
their land, for current and future generations. 
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17 Conclusion 
Farmers occupy and manage nearly two-thirds of the Australian landscape, giving 
them intimate knowledge of the environment, an often degraded environment which 
bears the scars of poor management decisions of centuries past. The land 
management practices of Australian primary producers have received increasing 
attention in recent decades as concerns over the deterioration of natural environments 
raised by an increasingly strong environmental lobby take hold in the broader 
Australian community. However, these concerns do not always reflect an 
understanding of the challenges of agricultural production and existing attitudes of 
farmers towards land management.  
This thesis has sought to fill this gap in understanding by presenting the results of a 
multidisciplinary mixed method study looking at a range of social, psychological, 
agricultural, ecological, natural resource and rural management issues from the 
perspective of primary producers located in central and western NSW. It recognises 
that yesterday’s deeds cannot be altered but that tomorrow’s decisions may be 
changed by an understanding of responses to three key questions: 
• What are the attitudes of managers towards land management issues?  
• What are the personality and other factors associated with land 
management attitudes? 
• What are the implications of land management attitudes for 
development of better practices and policies? 
The results of this research are based on responses to questionnaires distributed to 
primary producers in 2005 and 2006. The results may not fully represent the current 
attitudes of primary producers but there is no recent data to compare these results 
with: further work is required. 
 Attitudes of managers towards land management issues  17.1
Primary producers overwhelmingly expressed support for responsibility, 
sustainability and applying the principles of duty of care towards their land. These 
three principles were identified at the outset of this research as measures of adoption 
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for enhanced land management in the future. Producers’ declaration of responsibility 
to manage their land in a sustainable manner and accept a duty of care is critical for 
the preservation of the environment for decades to come. A key motivator for 
sustainable management was being able to pass land on to the next generation in as 
good if not better condition than it was received. However, generational transfer was 
not straightforward. A number of respondents indicated they would not encourage 
their children to become farmers because of lack of income and increasing regulation 
were significant disincentives; for these respondents the idea of generational transfer 
existed but rather more nebulously. Others raised concern that the often high costs of 
setting up a farm business to facilitate intergenerational transfer (for example, buying 
more land, having to financially support more than one generation) meant that they 
had insufficient income to spend on managing their land in the way they wished.  
Primary producers provided ample evidence of a commitment to the environment 
and protection of biodiversity and in some instances recorded that they lock up some 
paddocks for conservation and biodiversity benefits. The reduction in land clearing 
in recent years has been a positive step in the preservation of large tracts of land in 
New South Wales; while a further decrease is necessary, the spread of invasive 
woody weeds in the west of the state poses problems that require flexibility in land 
clearing policy in order to maintain agricultural production. The protection of 
waterways through fencing, the removal of noxious plants (i.e. willows) and fencing 
to exclude livestock from sensitive stream banks were identified as valuable 
conservation measures, as was enhancing downstream water quality. Respondents 
also supported water preservation programs in the more remote areas, where 
historically artesian water had flowed in open bore drains for kilometres for the 
benefit of stock watering; the drains were now being replaced with pipeline and 
strategically placed water troughs as part of the environmental enhancement taking 
place in rural Australia. 
Whilst all respondents were experienced in dealing with climate variability (the 
surveys were undertaken during the worst drought in living memory), many were 
dubious about the existence of longer term climate change. They believed that their 
adaptability, resilience and experience with climate variability were some of their 
greatest assets.  Farmers overwhelmingly supported the renewable energy measures 
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through harnessing solar and wind energy, in part because of its ability to provide 
producers with an income stream.  
Place and attachment to place provided a revealing insight into the value farmers 
placed on the biophysical environment. Whilst for a few, their home and close 
surrounds were their favourite place, the vast majority identified areas of natural 
beauty as their favourite – the bush blocks with their timber and wildlife and 
watercourses were acknowledged as  favourite places on the farm, partly because of 
their isolation and also for the conservation and biodiversity outcomes these areas 
provided. The research has provided an understanding of farmers’ favourite place on 
the farm that hitherto has not been explored in the literature and which demonstrates 
an intense attachment to the land. This love of the land appears to underpin the 
reason so many continue to farm, often even past the retirement age and in spite of 
incredibly difficult external circumstances; this is their patch and they value it for the 
personal satisfaction it gives them as much as for the financial gain that so many in 
the broader community pursue. For these farmers, like those in Kuehne’s 2009 
(p.229) study, it’s not just about making money, it is about their family and it’s about 
their farm’.  
 Personality and other factors associated with land management attitudes 17.2
Given that personality traits have been shown in previous research to influence 
attitudes towards land management, the current study utilised the ‘Big Five Index’ to 
explore the personality traits of producers. In so doing, the important personality 
factors have been identified through principal components analysis, and the traits 
producers considered to be most influential on the decision making processes of the 
land manager. 
In the first survey all five factors were clearly identified with Likert means ranging 
from neutral 2.95 (neuroticism) to agree 4.08 (agreeableness). In the second survey 
only four factors were identified, each with a reduced number of traits as compared 
with the first survey, with their means ranging from 3.16 (extraversion) to 3.86 
(openness); even with some amalgamation of traits into second survey components, 
none of these components could be defined as conscientiousness. In both surveys, 
openness and neuroticism were the second and third most important principal 
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components, which indicate consistency between surveys. In contrast, 
conscientiousness-person gave way to agreeableness-situation as the most important 
components in the first and second surveys; this would seem to imply agreeableness 
traits (forgiving, helpful and NOT being cold and aloof) were far more important than 
personal value conscientious traits (organised, efficient and NOT being lazy) in a 
work situation.  
The results produced have provided unique information on the personality of 
Australian farmers that can be utilised in future research. Of the 44 BFI traits, the 
regression tree analysis identified less than half (17 in the first survey and 16 in the 
second survey) as being influential, which in the future could lead to a reduction of 
the instrument size for research of this nature. Due to the way the open-ended and 
personality data were collected in this study, it was not possible to make direct 
analysis between the two sets of results. From the variability in the data and results a 
conservative approach was taken and no undue speculation made of the findings. 
 Implications of land management attitudes for development of better 17.3
practices and policies 
The barriers to achieving land management behaviour are commensurate with 
attitudes identified by primary producers as being important and influential in this 
research, which provide invaluable direction for government, political groups, 
educators and the broader community  if they continue to expect farmers to manage 
large tracts of land in a sustainable fashion. 
Primary producers in this research clearly demonstrated their dislike of the high level 
of external interference from governments and the environmental lobby that they 
believe to have little knowledge of agricultural practices or the challenges that 
farming and farmers currently face. Producers feel that whilst they manage a large 
proportion of the New South Wales landscape, their diminishing numbers are 
reducing their political voice; meanwhile State governments impose legislative 
requirements with seemingly minimal consultation. Whilst governments are seeking 
change, their own records on environmental management, particularly in the areas of 
noxious weed and animal control, are of considerable concern to farmers and the 
community.  
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Environmental remediation of the Australian landscape comes with significant 
financial costs, and while farmers accept that they are willing to forgo at least some 
profit in order to protect the environment, the majority take the view that they should 
receive financial support from external sources because they are performing a public 
good (i.e. good land management benefits the whole population), and because the 
overall cost is beyond their capacity to pay irrespective of their intentions. This is 
particularly the case in terms of adoption of new technology, to which both benefits 
and risk are attached.  
This increased financial support becomes more imperative as incomes from primary 
production fall as a result of a high exchange rate, variable commodity prices and 
interest rates, and economic downturn particularly in European markets.  
Another barrier to achieving sustainable land management practice is the increasing 
age of farmers and their limited financial capacity to employ much needed 
agricultural workers. This compounds the problems of declining local population that 
inevitably lead to reduced services within the community and reduced employment 
prospects, in what can become a vicious circle. 
Primary producers also identified difficulties in accessing impartial management 
advice as a barrier to achieving change despite the exponential growth of information 
technology. Reductions in government funded extension staff, who have been only 
partially replaced by agronomists working for rural supply companies, have resulted 
in an increasing dependence on on-line sources of information. Respondents were 
concerned with the large amount of information that was available to them and felt 
they lacked the time and expertise to sift through multiple sources with reliability.  
The withdrawal of funding from the much diminished Soil Conservation Service and 
‘Landcare’ groups was also identified as an impediment. However, a number of 
respondents took the view that ‘Landcare’ was more divisive than helpful in terms of 
achieving quality land management.  
The findings of the study concur with the literature arguing that older farmers are 
more likely to resent external influences on management. The results suggest that 
this may reflect the level of education achieved by the farmer, with those leaving 
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school at an earlier age more likely to distrust government intervention than 
university trained farmers. The higher levels of education achieved by newer and 
younger farmers may be indicative of a willingness to integrate sustainability 
principles into their management approach, but veracity of this hypothesis remains to 
be seen. It could be that education and training needs not only to match the identified 
needs of land managers but also their personality style. In recent years primary 
producers have been on the receiving end of considerable disrespect for their 
perceived mismanagement of the environment, often being blamed as the individuals 
and social group causing the bulk of Australia’s environmental problems, from soil 
erosion to global warming and climate change. There has been little 
acknowledgement of their more positive actions - ‘recognition is needed of farmers’ 
contribution to environmental conservation... (Barclay and Bartel 2011, p.11).  
Attributing value to the land management efforts of farmers is likely to reap more 
rewards than continued focus on their shortcomings.  
The establishment of a national restoration scheme (Wentworth Group 2002) is an 
important next step in the environmental restoration of rural landscapes, which must 
be achieved through consultation between, government, farmers and the community 
and with sufficient funding guaranteed to support the work. 
 Limitations 17.4
The mixed methods approach pursued in this research has been invaluable in 
providing multiple ways of gaining and analysing data that show strikingly similar 
results between the qualitative and quantitative data. That is, the principal component 
and regression tree analyses were instrumental in determining the numerous themes 
that emerged from the presented statement responses, while the responses provided 
to open-ended questions identified producer issues within the framework of enquiry.  
Despite these strengths, a number of challenges associated with conducting surveys 
were experienced, particularly in accessing a suitable data base. Privacy restrictions 
meant that the only data base available was  the ‘Yellow Pages’, thus limiting the 
population to those who considered advertising to be of value to their business. 
Comparisons of demographic data from respondents and the Australian census show 
that the participants were essentially representative of the broader population, with 
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the one exception being a considerably lower number of female respondents (13% in 
the first survey) compared to between 20-30% in other recent farming studies and 
ABS data. 
The inclusion of foresters in the sample group provided a unique opportunity to 
compare front line land managers from two similar but different industry sectors; 
however their limited responses provided little data of value and were not 
comparable to the larger group of farming respondents, particularly as the mean 
quantity of land managed by individual foresters and by individual farmers was 
vastly different and had the potential to confound data analysis. For property size and 
education, additional analysis was done, so that farmer details could be determined 
separately.  
The inclusion of previously used statements and instruments (John et al. 1991; Reeve 
2001; Vogel 1996) made a valuable contribution to the questionnaires used in this 
research, and identified specific statements that were most influential in analysis, 
thus justifying there inclusion in future research with similar focus. However, the 
slight changes in wording of some statements drawn from the Vogel and Reeve 
studies means that the results cannot be absolutely directly comparable. 
No direct analysis was possible between the personality and the open-ended 
attitudinal results in Chapter 8. This was a lost opportunity for maximising what 
might appear to be a promising association between a number of the various 
attitudinal and five personality components, in each survey; albeit with only small 
amounts of variation explained. 
 Future research 17.5
There are potentially several areas for future research emanating from this study, but 
none more worthy than the pursuit of the personality traits as applied to primary 
producers. From an exploratory perspective this research has clearly demonstrated 
the influence of personality on attitudes; however more research is required to 
establish the association between the traits and behaviour, particularly in relation to 
specific management tasks, to favourite place, to motivation to farm, and to preferred 
means of gathering information, and to also explore the value of using a smaller 
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number of items in the BFI to measure personality traits.  Due to lack of significance 
between the personality, ‘the person’ and ‘the situation’ results, future research may 
obtain valuable results from the BFI being administered only once, and where they 
can be directly compared with all other aspects of the research. 
Another area of potential research is to explore motivations for community and 
industry involvement and how this is reflected in land management practice. Other 
work is also required to ascertain the nature of female involvement in agriculture 
more broadly, and in agricultural land management in particular. Further exploration 
of the influence of Reeve’s statements in regression tree analysis of the five personal 
components in new survey work would also be valuable.  
 Where to now? 17.5.1
This research has achieved a number of significant outcomes a prime example being 
the identification through principal component analysis of a number of key issues of 
concern for land managers i.e. level of outside intervention, landholder 
responsibility, climate issues, environmental enhancement, and community values. 
The concerns identified provide invaluable direction for government and the broader 
community to work with producers in ways that enable them to put into practice their 
core values of stewardship and duty of care towards their land and to minimise the 
frustration and despair they are feeling over persistent external interventions. 
Through understanding land managers’ attitudes, it is hoped that more equitable and 
less confrontational policies can be developed to empower current and future land 
managers to adopt even more responsible measures in the future. The results provide 
specific direction for educators to pursue in the training of land managers. After all, 
farmers who have an intimate knowledge of their land are in the best position to 
manage that land appropriately, given the right incentive of treatment with respect as 
valuable community members rather than being viewed as environmental vandals. 
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19 Appendix A First Survey Questionnaire 
 
 
The University of Sydney    Faculty of Rural Management 
 
Leeds Parade (PO Box 883) 
Orange  NSW  2800 
Telephone: 02 6360 5555 
robfinlay@ozemail.com.au     
Dear Land Manager 
 
You are invited to take part in a research study into Australian farmers’ perspective on 
responsible land management. The study will form the basis for the degree of Doctor of 
Philosophy at the University of Sydney for Rob Finlay and is under the supervision of 
Professor David Kemp. The last 20 years have seen a dramatic change in our 
understanding of the environment around us and the way in which we manage it. It has 
also seen a change in the way in which the community view and regard their 
surroundings and a shift in Government and departmental strategy, with many 
decisions far removed from the ‘farm gate’.  The object of the study is to identify land 
managers responses and attitudes towards various aspects of land management and to 
gauge their understanding of environmental issues. This study provides an opportunity 
to discover why managers do what they do and to highlight various issues and policies 
which affect them personally. It will give you the opportunity to put your point of view 
on government policy and other issues related to land management to the people and 
organisations, such as Catchment Management Authorities (CMA’s), Department of 
Primary Industries (DPI), Department of Infrastructure Planning and Natural Resources 
(DIPNR) and Department of Environment and Conservation (DEC),  actually making 
policy decisions.  
 
If you decide to take part please complete the enclosed questionnaire and then return it 
in the enclosed envelope. The time needed to complete the form is about 40 minutes. A 
report of the study may be submitted for publication, but individual participation will not 
be identifiable in such a report.  Your contact details have been obtained from the 
Yellow Pages. 
 
Not withstanding the time involved it is hoped that you will participate in this study and 
have your views recorded. If you have any questions about the survey, please contact 
me on 04 0842 0288 or Professor David Kemp on 02 6360 5526. 
 
Yours sincerely 
 
 
Rob Finlay 
Postgraduate Researcher 
 
Any person with concerns or complaints about the conduct of a research 
study can contact the Manager for Ethics Administration, University of Sydney 
on 02 93514811 
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The Questionnaire 
 
This questionnaire is comprised of several different parts; 
1. Description of Farm. This part seeks an understanding of your respective 
location, background and experiences. 
2. Your Community and Land. This part asks a series of questions relating to your 
farming practices and property. These questions relate to the rural environment in 
general and specifically on matters that relate only to your property. Each of these 
questions seeks a response that reflects your attitude towards the statements. It is 
possible that you may not have considered some of these ‘issues’ previously however, 
please indicate the response that reliably represents your opinion.   
3. Your Forum. This section provides an opportunity for you to have your say 
regarding a number of issues. If you would like to say more, please enclose an 
additional page and clearly note the question to which it belongs. 
4. The Individual. This section seeks to identify specific personal traits of the 
respondent. 
 
 
How to Answer Questions 
 Please ensure that you answer all questions in all sections, as we are 
unable to use incomplete responses 
 Please indicate the response which best indicates how you feel about that 
statement. 
 To help finish the survey quickly, we suggest that you read the questions 
or statements as if you were reading a newspaper and then identify the box which 
indicates your response at that time 
 If you wish to explain an answer, please write a note in the margin nearby 
 
Meanings of Words 
Farm or farmers is used in the widest possible sense and refers to all types of 
agricultural production of food and fibre in rural Australia, including grazing and 
beekeeping and indeed all forms of land management relating to rural and natural 
recourses in non coastal NSW. 
 
Land degradation is used collectively to refer to all types to damage or detrimental 
change to the land, such as salinity, soil erosion, weed infestation, stream pollution and 
tree die back and loss of biodiversity 
 
Completion 
When you have completed the questionnaire, please fold it and place it in the pre-
addressed envelope included with the questionnaire papers and post it back to the 
University. 
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Description of your farm 
 
 
1. How large is your property?  __________ ha/___________acres  
 
2. In which Local Government Area is your property located?     
 
 
3. In which of the new Catchment Management areas are you in? (Circle one) 
1 CENTRAL WEST  
2 LACHLAN 
3 NAMOI    
4 WESTERN 
5 OTHER     
 
 
4. In a normal year which of the following Enterprise Types best describe your 
farming mix? (Circle the enterprise and indicate the percent, i.e. wool 75%, wheat 25%) 
 
Extensive % Intensive  % 
 1 Beef     9 Fruit/Nuts   
 2 Sheep   10 Grapes  
 3 Wool   11 Pigs  
 4 Wheat   12 Dairy  
 5 Cotton   13 Poultry  
 6 Grains    14 Nurseries  
 7 Oil Seeds   15 Vegetables  
 8 Other (please specify) 
 
  16 Other (please specify) 
 
 
 
 
5. What proportion of your income would come from your farm in a normal year? 
_______% 
 
6. How often do you seek advice on farming issues? (Please circle) 
1 NEVER  
2 RARELY 
3 OCCASIONALLY 
4 FREQUENTLY 
5 DAILY 
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7. What is the principle source of your ‘daily’ update on farming and rural matters? 
(Please number 5 in order of importance) 
 
  1 TELEVISION   
  2 RADIO 
  3 PAPERS 
  4 JOURNALS 
  5 NEIGHBOURS 
  6 ASSOCIATES 
  7 FARM ADVISORS 
  8 RURAL SUPPLIER 
  9 FIELD DAYS 
  10 INTERNETS 
  11 LANDCARE 
  12 SEMINARS  
  13 SCIENTIFIC REPORTS 
  14 DEPARTMENTAL ADVISOR 
  15 TRIAL AND ERROR 
 
 
 
 What is the level of your involvement in the following groups or programs; (Please 
circle in each set) 
 
8. COMMUNITY GROUPS (i.e. Red Cross, Lions, Church, Hospital) 
 1 None     2 A little     3 Moderate     4 A lot     5 Office bearer 
 
9. PRODUCER GROUPS (i.e. NSW Farmers, Prime Wheat Assoc.) 
 1 None     2 A little     3 Moderate     4 A lot     5 Office bearer 
 
10. RURAL FIELD DAYS (i.e. Minimal Till, Australian National Field Days-Orange) 
 1 None     2 A little     3 Moderate     4 A lot     5 Office bearer 
 
11. ENVIRONMENTAL GROUPS (i.e. Landcare, Greening Australia) 
 1 None     2 A little     3 Moderate     4 A lot     5 Office bearer 
 
12. DEPARTMENTAL PROGRAMS (i.e. TARGET, Property Vegetation Plans) 
 1 None     2 A little     3 Moderate     4 A lot     5 Office bearer 
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Your Community and Land 
 
 
 
To answer please circle the number which best 
indicates how you feel about that statement 
 
 
Disagree       Disagree         Neither            Agree         Agree                       
strongly         a little     agree or disagree    a little       strongly 
     1                 2                    3                    4                5       
13. Environmentalists seldom consider the economic implications of their policies  1    2    3    4    5 
14. There is no point in adopting new management practices unless they are profitable 1    2    3    4    5 
15. Governments pay too much attention to the ‘green’ movement 1    2    3    4    5 
16. Farming recommendations from government departments are generally worth following 1    2    3    4    5 
17. Some of the things conservationists are trying to protect are not worth worrying about 1    2    3    4    5 
18. Farmers should have the total say on how their land is managed 1    2    3    4    5 
19. It is worth seeking advice to decide how best to use your land 1    2    3    4    5 
20. Farmers require a ‘spiritual’ association with the land they manage 1    2    3    4    5 
21. Farmers are the best people to decide how much of their land should be cleared 1    2    3    4    5 
22. Farmers understand things by reading about them 1    2    3    4    5 
23. Departmental extension officers are of great assistance to my property management 1    2    3    4    5 
24. Primary production has a long-term future in Australia 1    2    3    4    5 
25. Habitat loss and biodiversity are of no concern in my daily management 1    2    3    4    5 
26. Farmers have an environmental duty of care in the management of their property 1    2    3    4    5 
27. People who knowingly pollute the countryside are just as criminal as people who steal 1    2    3    4    5 
28. A small decrease in farm profit is worthwhile to protect the environment 1    2    3    4    5 
29. There is no future for further generations on my property 1    2    3    4    5 
30. Land degradation repair is the sole responsibility of the land owner 1    2    3    4    5 
31. Science has an important role in the rehabilitation of damaged landscapes 1    2    3    4    5 
32. Farmers like to get a grasp of theory and an overview rather than the detail 1    2    3    4    5 
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33. An important part of farm management is planning for generational transfer  1    2    3    4    5 
34. Formal education is essential in today’s land management 1    2    3    4    5 
35. Sustainability is a vital part of my property management planning 1    2    3    4    5 
36. Farmers are much better at doing things than learning from books 1    2    3    4    5 
37. All necessary land conservation methods should be used, whatever the costs 1    2    3    4    5 
38. On the whole, what a farmer does on their property has little effect on other properties 1    2    3    4    5 
39. Community pressure is damaging to the long term restoration of degraded land 1    2    3    4    5 
40. When tackling land degradation, first-hand experience is more useful than theory 1    2    3    4    5 
 
 
 
To answer please circle the number which best 
indicates how you feel about that statement 
 
 
Disagree       Disagree         Neither            Agree         
Agree                       strongly         a little     agree or 
disagree    a little       strongly 
     1                 2                    3                    4                
5       
41. Lack of money is the greatest reason for not restoring land   1    2    3    4    5 
42. It is essential that a property (house, sheds, infrastructure) should look neat and tidy  1    2    3    4    5 
43. Too much emphasis is placed in environmental research on the impact of farming  1    2    3    4    5 
44. Landcare’s objective should be to repair land degradation that happened in the past 1    2    3    4    5 
45. Property Management Plans are essential for successful sustainable farming 1    2    3    4    5 
46. Land restoration projects often fail because of lack of manpower on the property 1    2    3    4    5 
47. Governments should provide more technical expertise to farmers 1    2    3    4    5 
48. Compared to the past, the land degradation now occurring in Australia is relatively minor 1    2    3    4    5 
49. Farmers learn through trial and error 1    2    3    4    5 
50. Investment in land care is important to ensure future farm profitability 1    2    3    4    5 
51. Most practices to control land degradation are worth considering 1    2    3    4    5 
52. Protecting the environment is not an important part of being a successful farmer  1    2    3    4    5 
53. Farmers should respect their land and restore it to a natural state wherever possible 1    2    3    4    5 
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54. Practices to manage land degradation cost more than they are worth 1    2    3    4    5 
55. Land managers have a responsibility to protect their property for future generations 1    2    3    4    5 
56. Knowing how agriculture affects the environment is important to being a good farmer 1    2    3    4    5 
57. A slight decrease in farm profit is worthwhile to help protect the environment on the farm 1    2    3    4    5 
58. Control of land degradation is another cost of running the farm 1    2    3    4    5 
59. The most important objective of farming is to maximise profit 1    2    3    4    5 
60. It is unfair to expect farmers to bear the cost or repairing their own land degradation  1    2    3    4    5 
61. Profit and capital gain is only a small part of the satisfaction to be gained from farming 1    2    3    4    5 
62. Governments have the primary responsibility for repairing land degradation in Australia 1    2    3    4    5 
63. Rehabilitation and conservation works improve the value of my property 1    2    3    4    5 
64. Farmers have a good understanding of the consequences of poor land management 1    2    3    4    5 
65. Farmers should invest in soil conservation to ensure the long term success of their farms 1    2    3    4    5 
66. Short and thorough facts sheets would help educate farmers about better ways to 
manage their land 
1    2    3    4    5 
67. Farmers have a greater responsibility to produce food and fibre than they have to 
preserve the environment 
 
1    2    3    4    5 
68. In my case increasing farm income is a more important consideration than reducing land 
degradation     on the farm 
 
1    2    3    4    5 
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To answer please circle the number which best 
indicates how you feel about that statement 
 
 
Disagree       Disagree         Neither            Agree         
Agree                       strongly         a little     agree or 
disagree    a little       strongly 
     1                 2                    3                    4                
5       
69. Government ‘Agency’ Property Management Plans are an unnecessary interference with 
farmers rights to use their land as they see fit 
 
1    2    3    4    5 
70. Too little is being done to educate farmers about damage done to the environment by some 
agricultural practices 
 
1    2    3    4    5 
71. Without financial assistance, there is little farmers can do to prevent land degradation 
occurring on their properties 
 
1    2    3    4    5 
72. It is only fair that owners of rural land should be fully compensated for any changes they 
have to make to their management for environmental reasons 
 
1    2    3    4    5 
73. If Australian agriculture is going to have a long term future, there will have to be a lot of 
cleared country put back to bush and plantation forestry 
 
1    2    3    4    5 
74. Financial incentives should be available to encourage farmers to use soil improving practice  
e.g. rotation, stubble retention or deep ripping 
 
1    2    3    4    5 
75. If governments decide that the rivers need more water for environmental purposes, it is fai   
expect irrigators to forego their water without being compensated 
 
1    2    3    4    5 
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The Individual 
Here are a number of characteristics that you may or may not apply to you. For example, do you 
agree that you are someone who likes to spend time with others? Please write a number next to each 
statement to indicate the extent to which you agree or disagree with that statement. 
 
1. Disagree Strongly 
2. Disagree a little 
3. Neither agree or disagree 
4. Agree a little 
5. Agree strongly 
I see myself as someone who… 
76. _ _    Is talkative 
77. _ _    Tends to find fault with people 
78. _ _    Does a thorough job 
79. _ _    Is depressed, blue 
80. _ _    Is original, comes up with new views 
81. _ _    Is reserved 
82. _ _    Is helpful and unselfish with others 
83. _ _    Can be somewhat careless 
84. _ _    Is relaxed, handles stress well 
85. _ _    Is curious about many different things 
86. _ _    Is full of energy 
87. _ _    Starts quarrels with others 
88. _ _    Is a reliable worker 
89. _ _    Can be tense 
90. _ _    Is ingenious, a deep thinker 
91. _ _    Generates a lot of enthusiasm 
92. _ _    Has a forgiving nature 
93. _ _    Tends to be disorganised 
94. _ _    Worries a lot 
 
95. _ _    Has an active imagination 
96. _ _    Tends to be quiet 
97. _ _    Is generally trusting 
98. _ _    Tends to be lazy 
99. _ _    Is emotionally stable, not easily upset 
100. _ _    Is inventive 
101. _ _    Has an assertive personality 
102. _ _    Can be cold and aloof 
103. _ _    Perseveres until the task is finished 
104. _ _    Can be moody 
105. _ _    Values artistic, aesthetic experiences 
106. _ _    Is sometimes shy, inhibited 
107. _ _    Is considerate and kind to almost everyone 
108. _ _    Does everything efficiently 
109. _ _    Remains calm in tense situations 
110. _ _    Prefers work that is routine 
111. _ _    Is outgoing, sociable 
112. _ _    Is sometimes rude to others 
113. _ _    Makes plans and follows through with them 
114. _ _    Gets nervous easily 
115. _ _    Likes to reflect, play with ides 
116. _ _    Has few artistic interests 
117. _ _    Likes to cooperate with others 
118. _ _    Is easily distracted 
119. _ _    Is sophisticated in art, music, or literature 
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Your Forum 
120. Could you please describe your favourite place on the ‘farm’ and why it is so 
special? 
 
 
 
 
 
 
 
 
 
121. Why do you ‘farm’ (What makes you continue)?  
 
 
 
 
 
 
 
 
 
122. What is stopping you from managing your land the way you would like too? 
 
 
 
 
 
 
 
 
 
123. What are the major land management problems on your farm? 
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124. What do you see as your responsibility in caring for your land? 
 
 
 
 
 
 
 
 
 
125. What kind of new land management (initiatives – schemes) are of value in your 
district? 
 
 
  
 
 
 
 
 
 
126. What stops you getting the information you need to best manage your farm? 
 
 
 
 
 
 
 
 
 
127. What does sustainability mean to you? 
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128. How do you feel about the ‘green’ influences on farming today? 
 
 
 
 
 
 
 
 
 
129. What are your greatest personal concerns about living and working on the land? 
 
 
 
 
 
 
 
 
 
130. Where are governments failing to address land degradation problems in Australia? 
 
 
 
 
 
 
 
 
 
131. Do you feel adequately trained to implement best farming practices? (Please 
circle) 
1 YES 
2 NO 
 
132. If no, what would you like to be trained in?  
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133. Is your management role on the farm direct or indirect? (Please circle)  
       
1 DIRECT – (principle decision maker/owner) 
2 INDIRECT – (secondary decision maker, spouse/partner/manager) 
 
134. How many years experience have you in ‘farming’?   
 
135. Are you male or female? (Please circle)  
1 FEMALE 
2 MALE 
 
136. Which best describes your highest educational qualifications? (Please circle one) 
1 DID NOT GO TO SCHOOL 
2 PRIMARY 
3 YEARS 7 OR 8 
4 YEARS 9 OR 10 
5 YEARS 11 OR 12 
6 TECHNICAL (CERTIFICATE, DIPLOMA, ADVANCED DIPLOMA) 
7 BACHELOR DEGREE 
8 POST GRADUATE (CERTIFICATE, DIPLOMA, DEGREE) 
 
137. Could you indicate which age bracket you are in?  (Please circle) 
1 <20 
2 20 – 24 
3 25 – 34 
4 35 – 44 
5 45 – 54 
6 55 – 64  
7 65 – 74 
8 75 & OVER  
 
 
Thank you for participating in this research, your time and response is greatly appreciated 
and is seen as an opportunity for farmers to have their say in respect to issues that relate 
to them as land managers. 
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20 Appendix B Second Survey Questionnaire 
 
 
 
The University of Sydney    Faculty of Rural Management 
 
Leeds Parade (PO Box 883) 
Orange  NSW  2800 
Telephone: 02 6360 5555 
  
    
 
13th November 2006 
 
Dear Land Manager 
You may recall some months ago receiving a questionnaire regarding a 
research study into Australian farmers’ perspective on responsible land 
management. At that time you completed the questionnaire and kindly agreed 
to further participation, by providing your contact details. Your response to the 
original survey was greatly appreciated and the data provided has become a 
valuable part of the study. A follow up questionnaire is now attached and while 
you may feel that there are similarities with the first questionnaire, and indeed 
duplication as the two surveys cannot be directly linked, the differences are 
important and an integral part of the research. I trust that you will respond 
according to each of the questions asked. 
 
While I know that your time is valuable, your input into this research is of 
enormous benefit and greatly appreciated. Not withstanding the time involved 
it is hoped that you will further participate in this study. You will find questions 
on the both sides of the each of these pages; your participation will form an 
integral part of this research. Please answer all questions and refer to the 
instructions at the beginning of each section. If you have any questions about 
the survey, please contact me on 04 0842 0288 or Professor David Kemp on 
02 6365 7526. 
 
Yours sincerely 
   
Rob Finlay 
Postgraduate Researcher 
 
Any person with concerns or complaints about the conduct of a research study can 
contact the Manager for Ethics Administration, University of Sydney on 02 93514811 
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To answer please circle the number which best 
indicates how you feel about that statement 
 
 
Disagree       Disagree         Neither            Agree         Agree                       
strongly         a little     agree or disagree    a little       strongly 
     1                 2                    3                    4                5       
138. Climate change is more important than loss of biodiversity or chemical pollution     1    2    3    4    5 
139. The climate in my district has changed in recent decades  1    2    3    4    5 
140. I have a good understanding of the impact of climate change on my property  1    2    3    4    5 
141. Climatic predictions in Australia are extremely beneficial for farm planning/management  1    2    3    4    5 
142. The climate is better now than in the past, for my crops and farming  1    2    3    4    5 
143. The Australian government does not place enough attention on global warming and climate change  1    2    3    4    5 
144. I can change the way I farm to adapt to climate change  1    2    3    4    5 
145. The current extended dry period is due to climate change, rather than a typical Australian drought  1    2    3    4    5 
146. Seasons are getting too hot for the type of agriculture I practice  1    2    3    4    5 
147. If I change my farm practice I can help reduce climate change  1    2    3    4    5 
148. Too much water in Australia is utilised for the environment, than for domestic and agricultural use  1    2    3    4    5 
149. Australia should place a greater dependence on, and utilisation of, recycled water    1    2    3    4    5 
150. Government policy is reducing the water available for my farm     1    2    3    4    5 
151. Due to Government policy, I have more water for my livestock than I have had in the past    1    2    3    4    5 
152. Due to Government policy, irrigation will increase in my district    1    2    3    4    5 
153. People in cities don’t know how to manage water as well as those in rural areas    1    2    3    4    5 
154. I can increase biodiversity on my farm    1    2    3    4    5 
155. Increased agricultural production is associated with increased biodiversity on my farm  1    2    3    4    5 
156. I need to change the way I farm to improve the environment  1    2    3    4    5 
157. In my situation ethanol blends are a viable alternative to diesel as a machinery fuel  1    2    3    4    5 
158. Increasing diesel fuel bills are going to make farming uneconomic over the next 20 years  1    2    3    4    5 
159. Australia needs to develop alternative and cheaper  fuels for agricultural production  1    2    3    4    5 
160. The sun and wind are under utilised as a renewable energy sources in Australia  1    2    3    4    5 
161. If a suitable location was found, I would agree to the establishment of wind turbines on my property  1    2    3    4    5 
162. I find it difficult to keep up with new technologies associated with agriculture  1    2    3    4    5 
163. Cost is the more significant factor stopping me from adopting new technologies  1    2    3    4    5 
164. Australian farmers are good at adapting to the changing needs of agriculture  1    2    3    4    5 
165. The inability of farmers to adapt to change is a major factor in many farms becoming uneconomic  1    2    3    4    5 
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To answer please circle the number which best 
indicates how you feel about that statement 
 
 
Disagree       Disagree         Neither            Agree         Agree                       
strongly         a little     agree or disagree    a little       strongly 
     1                 2                    3                    4                5       
166. I believe that I have a good knowledge of “environmental problems” in rural Australia    1    2    3    4    5 
167. The use of chemicals in agriculture makes sense as long as it brings greater returns than costs    1    2    3    4    5 
168. Commercial fertilizers and pesticides reduce the natural productivity of the land and product quality     1    2    3    4    5 
169. Water quality in streams and dams is becoming worse     1    2    3    4    5 
170. Our community should try to create prosperity but not at any cost to the environment    1    2    3    4    5 
171. Our community is one in which individuals are judged primarily on the basis of their human qualities    1    2    3    4    5 
172. Human activity in respect of the environment will result in massive changes in climate    1    2    3    4    5 
173. I am well informed on environmental protection regulations and measures in agriculture    1    2    3    4    5 
174. Our community should acknowledge the exploitation of nature to achieve general prosperity    1    2    3    4    5 
175. Our community is one when citizens have many options to take part in the political process    1    2    3    4    5 
176. Our community should make an effort to maintain nature as it is    1    2    3    4    5 
177. I do not believe that the environment is as polluted as people say  1    2    3    4    5 
178. Nuclear power plants should be closed down  1    2    3    4    5 
179. Farmers are the best protectors of the natural environment, even if mistakes are made   1    2    3    4    5 
180. I am well informed on pesticide residues in food  1    2    3    4    5 
181. Our community should emphasise job satisfaction as the fruit of human labour  1    2    3    4    5 
182. I am well informed on environmental protection regulations and measures in the household  1    2    3    4    5 
183. Our community should knowingly accept risks in order to create prosperity  1    2    3    4    5 
184. I am well informed on productivity increases through use of hormones in livestock    1    2    3    4    5 
185. A good community should emphasize the financial benefits of human labour     1    2    3    4    5 
186. Maintaining a proper balance in nature requires more complex management     1    2    3    4    5 
187. If blue green algae were in my water supply I would think it over quietly and continue as normal     1    2    3    4    5 
188. Commercial fertilizers and pesticides have no harmful effects; they promote high-quality production     1    2    3    4    5 
189. Our community is one where individuals are judged on their achievements     1    2    3    4    5 
190. The use of manufactured chemicals in agriculture works against nature     1    2    3    4    5 
191. Environmental problems resulting from agricultural activities are exaggerated by the media     1    2    3    4    5 
192. Our community is one in which political decisions are taken by the people responsible     1    2    3    4    5 
193. There will soon be a shortage of freshwater in Australia because so much is now contaminated      1    2    3    4    5 
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To answer please circle the number which best 
indicates how you feel about that statement 
 
 
Disagree       Disagree         Neither            Agree         Agree                       
strongly         a little     agree or disagree    a little       strongly 
     1                 2                    3                    4                5       
194. I am well informed regarding blue-green algae and its impact on urban, 
domestic and farm water supplies  
  1    2    3    4    5 
195. Our community should give a higher priority to economic development than to 
environmental protection 
  1    2    3    4    5 
196. Agricultural activities today lead to the destruction of biological diversity and 
to a reduction in wildlife and native plants 
 
  1    2    3    4    5 
197. Knowing that community water was being taken from an untreated blue-
green algae source would not bother me 
 
  1    2    3    4    5 
198. Our community should give higher priority to environmental protection than to 
economic development 
 
  1    2    3    4    5 
199. The supply of untreated water to my community or for my own use, from a 
blue-green algae infestation site would concern me greatly 
 
  1    2    3    4    5 
200. The blue-green algae in “water systems” resulting from the leaching of fertilizer 
is worse than many people imagine 
 
  1    2    3    4    5 
201. Chemical substances found in food today have no negative effects because 
they are present in very low concentrations 
 
  1    2    3    4    5 
202. Humankind has always solved its problems until now, and it will master the 
problem of environmental contamination 
   
1    2    3    4    5 
 
 
If your future income were assured by means of agricultural policies (without any economic disadvantage): 
 
203. I would use less chemical sprays 1    2    3    4    5 
204. I would take additional measures to conserve the environment 1    2    3    4    5 
205. I would use fertilisers only in "environmentally appropriate" quantities 1    2    3    4    5 
206. I would manage without chemicals, insecticides and mineral fertilisers and 
change to organic farming 
1    2    3    4    5 
  
207. Without financial incentives, I would be prepared to accept a loss of income to 
adopted measures for the enhancement of the environment 
 
1    2    3    4    5 
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Please respond to the following with either a Yes or No 
208. I would take part in a campaign to clean up a polluted landscape  Yes    /    No   
209. Imagine that you own unused wetland. You consider draining it. However, in the interests of its 
animal and plant systems, you have been requested by the “community” to maintain the wetland as it is. Do 
you feel that such a request is justified? 
 
 
Yes    /    No   
210. If I was aware of a major case of environmental contamination, I would register a complaint to the 
authorities 
 
Yes    /    No   
211. Have you ever taken part in a meeting of a voluntary environmental protection organisation?
  
Yes    /    No   
212. Have you ever been a member of a voluntary environmental protection organisation? Yes    /    No   
213. Do you farm according to the guidelines for organic/biodynamics farming? Yes    /    No   
214. Have you done anything during the last three years that was specifically for the conservation of 
nature, the landscape or environment? 
 
Yes    /    No   
If yes to Question 77 above, have you done any of the following (Questions 78-86)? 
215. Changed fertiliser use   Yes    /    No   
216. Changed pesticide use    Yes    /    No   
217. Changed herbicide use    Yes    /    No   
218. Changed preparing and working the soil    Yes    /    No   
219. Changed crop rotation/cropping phases    Yes    /    No   
220. Tested or analysed the soil     Yes    /    No   
221. Tested or analysed chemical residues in plants or animals    Yes    /    No 
222. Requested advice on environmental issues relating to your farming activities     Yes    /    No   
223. Properly disposed of containers for spray chemicals as well as other polluting substances e.g. 
(batteries, motor oil) 
 
   Yes    /    No 
224. What farm and household items are you particularly 
      careful about disposing off?  Please specify here? 
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225. Do you avoid the purchase of certain products because they can contaminate the environment?    Yes    /    No   
226. Do you collect waste glass, paper and metals for collection?    Yes    /    No   
227. Have you ever made a formal complaint concerning environmental pollution?    Yes    /    No   
228. Do you feel personally affected by environmental problems in your area?     Yes    /    No   
229. If yes to Question 91 above, please specify which problem/s?  
 
230. If you observed a major case of environmental contamination would you know to whom you 
could   make a complaint?  
 
Yes    /    No   
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The following questions are NOT about how you are generally; they are NOT asking you about how you are 
across many different situations.  Rather, the following questions refer to aspects of your DAILY LAND 
MANAGEMENT DECISIONS ONLY.  You are being asked to answer each question with specific reference to 
daily land management decisions only.  You are being asked to rate yourself on each of the characteristics in the 
narrow sense of situations that include times when you have to make land management decisions.  Other 
situations or non land management decision situations are not relevant here.  Before you use the rating scale to 
answer each question, insert each statement into the following question, “In my daily land management 
decisions, I see myself as someone who …”  Please write a number on the line        next to each statement to 
indicate the extent to which you agree or disagree with that statement.  REMEMBER; RATE YOURSELF ON EACH 
STATEMENT SPECIFICALLY IN LAND MANAGEMENT SITUATIONS. 
1. Disagree Strongly 
2. Disagree a little 
3. Neither agree or disagree 
4. Agree a little 
5. Agree strongly 
 
In my daily land management decisions, I see 
myself as someone who… 
231.          Is talkative 
232.          Tends to find fault with people 
233.          Does a thorough job 
234.          Is depressed, blue 
235.          Is original, comes up with new 
views 
236.          Is reserved 
237.          Is helpful and unselfish with others 
238.          Can be somewhat careless 
239.          Is relaxed, handles stress well 
240.          Is curious about many different 
things 
241.          Is full of energy 
242.          Starts quarrels with others 
243.          Is a reliable worker 
244.          Can be tense 
245.          Is ingenious, a deep thinker 
246.          Generates a lot of enthusiasm 
247.          Has a forgiving nature 
248.          Tends to be disorganised 
249.          Worries a lot 
250.          Has an active imagination 
251.          Tends to be quiet 
252.          Is generally trusting 
253.          Tends to be lazy 
254.          Is emotionally stable, not easily upset 
255.          Is inventive 
256.          Has an assertive personality 
257.          Can be cold and aloof 
258.          Perseveres until the task is finished 
259.          Can be moody 
260.          Values artistic, aesthetic experiences 
261.          Is sometimes shy, inhibited 
262.          Is considerate and kind to almost everyone 
263.          Does everything efficiently 
264.          Remains calm in tense situations 
265.          Prefers work that is routine 
266.          Is outgoing, sociable 
267.          Is sometimes rude to others 
268.          Makes plans and follows through with them 
269.          Gets nervous easily 
270.          Likes to reflect, play with ideas 
271.          Has few artistic interests 
272.          Likes to cooperate with others 
273.          Is easily distracted 
274.          Is sophisticated in art, music, or literature 
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275. How large is your property?  __________ ha/___________acres  
276. In which Local Government Area is your property located?     
277. In which of the new Catchment Management areas are you in? (Circle one) 
1 CENTRAL WEST  
2 LACHLAN 
3 NAMOI    
4 WESTERN 
5 OTHER     
 
278. In a normal year which of the following Enterprise Types best describe your 
farming mix? (Circle the enterprise and indicate the percent, i.e. wool 75%, wheat 25%) 
Extensive % Intensive  % 
 1 Beef     9 Fruit/Nuts   
 2 Sheep   10 Grapes  
 3 Wool   11 Pigs  
 4 Wheat   12 Dairy  
 5 Cotton   13 Poultry  
 6 Grains    14 Nurseries  
 7 Oil Seeds   15 Vegetables  
 8 Other (please specify) 
 
  16 Other (please specify) 
 
 
 
279. Is your management role on the farm direct or indirect? (Please circle)  
       
1 DIRECT – (principle decision maker/owner) 
2 INDIRECT – (secondary decision maker, spouse/partner/manager) 
 
280. How many years experience have you in ‘farming’?   
 
281. Are you male or female? (Please circle)  
1 FEMALE 
2 MALE 
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 282. Which best describes your highest educational qualifications? (Please circle one) 
1 DID NOT GO TO SCHOOL 
2 PRIMARY 
3 YEARS 7 OR 8 
4 YEARS 9 OR 10 
5 YEARS 11 OR 12 
6 TECHNICAL (CERTIFICATE, DIPLOMA, ADVANCED DIPLOMA) 
7 BACHELOR DEGREE 
8 POST GRADUATE (CERTIFICATE, DIPLOMA, DEGREE) 
 
283. Could you indicate which age bracket you are in?  (Please circle) 
1 <20 
2 20 – 24 
3 25 – 34 
4 35 – 44 
5 45 – 54 
6 55 – 64  
7 65 – 74 
8 75 & OVER  
 
Thank you for participating in this research, your time and response is greatly appreciated and 
is seen as an opportunity for farmers to have their say in respect to issues that relate to 
them as land managers. 
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21 Appendix C. Human Research Ethics Committee Approval 
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22 Appendix D The Big five inventory (BFI) 
Here are a number of characteristics that may or may not apply to you. For example, do you agree that 
you are someone who likes to spend time with others? Please write a number on the line        next to each 
statement to indicate the extent to which you agree or disagree with that statement.   
1. Disagree Strongly 
2. Disagree a little 
3. Neither agree or disagree 
4. Agree a little 
5. Agree strongly 
I see myself as someone who… 
284.          Is talkative 
285.          Tends to find fault with people 
286.          Does a thorough job 
287.          Is depressed, blue 
288.          Is original, comes up with new views 
289.          Is reserved 
290.          Is helpful and unselfish with others 
291.          Can be somewhat careless 
292.          Is relaxed, handles stress well 
293.          Is curious about many different things 
294.          Is full of energy 
295.          Starts quarrels with others 
296.          Is a reliable worker 
297.          Can be tense 
298.          Is ingenious, a deep thinker 
299.          Generates a lot of enthusiasm 
300.          Has a forgiving nature 
301.          Tends to be disorganised 
302.          Worries a lot 
303.          Has an active imagination 
304.          Tends to be quiet 
305.          Is generally trusting 
306.          Tends to be lazy 
307.          Is emotionally stable, not easily upset 
308.          Is inventive 
309.          Has an assertive personality 
310.          Can be cold and aloof 
311.          Perseveres until the task is finished 
312.          Can be moody 
313.          Values artistic, aesthetic experiences 
314.          Is sometimes shy, inhibited 
315.          Is considerate and kind to almost 
everyone 
316.          Does everything efficiently 
317.          Remains calm in tense situations 
318.          Prefers work that is routine 
319.          Is outgoing, sociable 
320.          Is sometimes rude to others 
321.          Makes plans and follows through with 
them 
322.          Gets nervous easily 
323.          Likes to reflect, play with ideas 
324.          Has few artistic interests 
325.          Likes to cooperate with others 
326.          Is easily distracted 
327.          Is sophisticated in art, music, or literature 
Adapted from John and Srivastava (1999), The Big Five Trait Taxonomy, History, Measurement & Theoretical 
Perspectives, in Handbook of Personality: Theory and Research, L.A. Pervin and O.P. John, Editors. 1999, The Guilford 
Press: London. p. 102-138. 
 
BFI scale scoring (“R” denotes reverse-scored items) 
Extraversion: 1, 6R, 11, 16, 21R, 26, 31R, 36; Agreeableness: 2R, 7, 12R, 17, 22, 27R, 32, 37R, 42; 
Conscientiousness: 3, 8R, 13, 18R, 23R, 28, 33, 38, 43R; Neuroticism: 4, 9R, 14, 19, 24R, 29, 34R, 39; Openness: 5, 
10, 15, 20, 25, 30, 35R, 40, 41R, 44.         
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24 Appendix E The Vogel Instrument 
Personal Value System 
How should our society look? [3 = agree strongly] 
A society that gives higher priority to 
environmental protection than to economic 
development 
 
3   2   1   0   1   2   3 
A society that gives higher priority to 
economic development than to 
environmental protection 
A society that tries to create prosperity 
but not at the cost of risk 
 
 
3   2   1   0   1   2   3 
A society that knowingly accepts risks in 
order to create prosperity 
 
A society that in the first instance 
emphasizes job satisfaction as the fruit of 
human labour 
 
3   2   1   0   1   2   3 
A society that in the first instance 
emphasizes the economic aspects of 
human labour 
A society in which individuals are judged 
primarily on the basis of their human 
qualities 
 
3   2   1   0   1   2   3 
A society in which individuals are judged 
primarily on the basis of what they have 
achieved 
A society with numerous possibilities for 
citizens to take part in the political process 
 
3   2   1   0   1   2   3 
A society in which political decisions are 
taken by persons responsible 
A society that makes an effort to 
maintain nature as it is 
 
 
3   2   1   0   1   2   3 
A society that stresses exploitation of 
nature to achieve general prosperity 
 
Problem-Based Knowledge 
• If you were to observe a major case of environmental contamination, would you know to whom you could 
make a complaint? yes    /    no 
• How would you grade your knowledge of "environmental problems"? [1 – 5 ]   
How well informed are you about the following problem areas: [1 poorly - 5 extremely well] 
-nitrate burden and groundwater? 1     2     3     4     5 
-pesticide residues in food? 1     2     3     4     5 
-productivity increases through use of hormones? 1     2     3     4     5 
-environmental protection regulations and measures in agriculture? 1     2     3     4     5 
-environmental protection regulations and measures in the household? 1     2     3     4     5 
 
General Attitude Toward the Environment 
Indicate your agreement or otherwise with the statements below: [Left-right -3 agree strongly » disagree 
strongly] 
I do not believe that the environment is as polluted as people say 
 
3    2    1    0    1    2    3 
Mankind has always solved its problems until now, and it will also master the 
problem of environmental contamination 
3    2    1    0    1    2    3 
Air quality is becoming worse because of the dust and poisonous substances 
 
3    2    1    0    1    2    3 
The result of human folly in respect of the environment will be massive 
changes in climate 
3    2    1    0    1    2    3 
Chemical substances found in food today have no negative effects because 
they are present in very low concentration 
3    2    1    0    1    2    3 
Nuclear power plants should be closed down 
 
3    2    1    0    1    2    3 
There will soon be a shortage of freshwater in our latitudes because of  
environmental contamination 
3    2    1    0    1    2    3 
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Environmental Attitudes as a Farmer 
Indicate your agreement or otherwise with the statements below: [Left-right -3 agree strongly » disagree 
strongly] 
Agricultural activities today lead to the destruction of natural 
biotopes and to a reduction in wildlife as well as wild plants 
3    2    1    0    1    2    3 
Commercial fertilizers and pesticides reduce the continuing natural 
productivity of the land and the product quality 
3    2    1    0    1    2    3 
The use of chemical substances in agriculture works against nature 
 
3    2    1    0    1    2    3 
Environmental problems resulting from agricultural activities are 
exaggerated by the media 
3    2    1    0    1    2    3 
The groundwater burden resulting from the washing out of fertilizer is 
worse than many people imagine 
3    2    1    0    1    2    3 
Farmers are the best protectors of the natural environment, even if 
mistakes are made from time to time 
3    2    1    0    1    2    3 
Commercial fertilizers and pesticides have no harmful effects; they 
promote high-quality production 
3    2    1    0    1    2    3 
The use of chemicals in agriculture makes sense as long as it brings 
greater returns than costs 
3    2    1    0    1    2    3 
Maintaining a proper balance in nature requires a more complex 
form of operational organization 
3    2    1    0    1    2    3 
 
 
Feeling of Stress 
Do you feel personally affected by environmental problems in your area? yes    /     no 
If so, which?         
 
Let us assume that a nitrate burden bordering on the critical has been discovered in the drinking water that 
comes from your community's own common well. How would you react?   [3 = agree strongly] 
The situation would bother me very much  3   2   1   0   1   2   3 The situation would not bother me at all 
 
Preparedness to Act 
How would you react to such a nitrate burden in drinking water? [Left: right - agree » disagree] 
First think it over quietly and continue as always 3    2    1    0    1    2    3 
Something must be changed immediately; things cannot continue as they 
have until now 
3    2    1    0    1    2    3 
 
I would take part in a campaign to clean up a polluted landscape  yes     /     no 
Imagine that you own unused wetland. You consider draining it. However, in the interests of its animal and plant 
systems, you have been requested to maintain the wetland as it is. Do you feel that such a request is justified? 
        yes     /     qualified yes     /     no 
392 
If your future income were assured by means of agricultural policies, that is to say no net economic disadvantage 
would result, would you then of your own accord: [3 left, yes indeed; 3 right, definitely not] 
- take additional measures to conserve the landscape? 3    2    1    0    1    2    3 
- use less chemical sprays? 3    2    1    0    1    2    3 
- use fertilisers only in "environmentally appropriate" quantities? 3    2    1    0    1    2    3 
- manage completely without chemical insecticides and mineral 
fertilisers, i.e. switch over to organic farming? 
3    2    1    0    1    2    3 
 
If not assured: [3 left, yes indeed; 3 right, definitely not] 
- Would you be prepared to accept a small loss of income if you 
adopted one or more of these measures? 
3    2    1    0    1    2    3 
 
Would you then complain about the situation? (Continuation of the first question under "problem-based 
knowledge," cf. possibilities for registering complaints:  yes     /     no 
Environmental Behavior 
Have you ever taken part in a meeting of an environmental protection organisation?  [yes /  no] 
Are you or have you ever been a member of an environmental protection organisation?  [yes /  no] 
Do you farm according to the guidelines for organic farming?    [yes /  no] 
Have you done anything during the last three years that was specifically oriented toward the conservation of 
nature, the landscape or the environment?    [yes   /  no] 
If yes, then what?  [measures to be indicated yes/no from among the following] 
• changes in fertiliser or pesticide use       [yes   /  no] 
• changes in the preparing and working the soil      [yes   /   no] 
• changes in crop rotation       [yes   /   no] 
• testing or analysis of: the soil; spraying equipment; etc.    [yes   /   no] 
• requesting advice on environmental questions relating to your farming activities  [yes   /  no] 
• proper disposal of containers for spray chemicals as well as other polluting sub-stances or objects (old 
batteries, motor oil, etc.)       [yes   /   no] 
• other (to be specified)       
Do you avoid the purchase of certain products because they burden the environment?   [yes   /   no] 
Do you collect waste glass and paper for individual collection or to take to local waste containers? [yes   /   no] 
Have you ever made a formal complaint concerning environmental pollution?   [yes      /no] 
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26 Appendix G Total Variance Explained  
 First survey - Total Variance Explained 63 original items including Reeves 26.1
Total Variance Explained 
 
Component 
Initial Eigenvalues Extraction Sums of Squared Loadings Rotation Sums of Squared Loadings 
Total % of Variance Cumulative % Total % of Variance Cumulative % Total % of Varian 
 
 
Cumulative % 
1 8.542 13.559 13.559 8.542 13.559 13.559 5.367 8.519 8.519 
2 5.974 9.482 23.041 5.974 9.482 23.041 3.808 6.044 14.563 
3 3.548 5.632 28.673 3.548 5.632 28.673 3.194 5.070 19.633 
4 2.772 4.400 33.073 2.772 4.400 33.073 3.046 4.835 24.469 
5 1.936 3.073 36.146 1.936 3.073 36.146 2.477 3.933 28.401 
6 1.787 2.837 38.983 1.787 2.837 38.983 2.208 3.505 31.906 
7 1.583 2.513 41.496 1.583 2.513 41.496 2.140 3.397 35.303 
8 1.496 2.374 43.870 1.496 2.374 43.870 1.758 2.790 38.094 
9 1.422 2.257 46.127 1.422 2.257 46.127 1.736 2.756 40.849 
10 1.345 2.135 48.261 1.345 2.135 48.261 1.717 2.725 43.574 
11 1.281 2.033 50.294 1.281 2.033 50.294 1.625 2.580 46.154 
12 1.201 1.907 52.201 1.201 1.907 52.201 1.622 2.575 48.729 
13 1.171 1.859 54.060 1.171 1.859 54.060 1.569 2.491 51.220 
14 1.108 1.758 55.818 1.108 1.758 55.818 1.569 2.490 53.709 
15 1.056 1.676 57.495 1.056 1.676 57.495 1.546 2.454 56.164 
16 1.024 1.625 59.120 1.024 1.625 59.120 1.479 2.348 58.512 
17 1.014 1.609 60.729 1.014 1.609 60.729 1.397 2.217 60.729 
18 .995 1.580 62.308       
19 .978 1.553 63.862       
20 .958 1.521 65.382       
21 .888 1.410 66.792       
22 .857 1.360 68.152       
23 .837 1.329 69.481       
24 .823 1.307 70.788       
25 .808 1.283 72.071       
26 .785 1.247 73.317       
27 .753 1.196 74.513       
28 .738 1.171 75.684       
29 .716 1.136 76.820       
30 .692 1.099 77.919       
31 .677 1.075 78.993       
32 .660 1.047 80.040       
33 .632 1.003 81.044       
34 .615 .976 82.019       
35 .604 .959 82.978       
36 .602 .955 83.933       
37 .572 .908 84.841       
38 .567 .900 85.741       
39 .557 .884 86.625       
40 .529 .840 87.465       
41 .511 .811 88.275       
42 .488 .775 89.050       
43 .460 .731 89.781       
44 .445 .706 90.487       
45 .435 .690 91.177       
46 .422 .670 91.847       
47 .415 .659 92.506       
48 .405 .644 93.150       
49 .380 .603 93.753       
50 .375 .596 94.349       
51 .365 .580 94.928       
52 .359 .570 95.498       
53 .324 .514 96.012       
54 .319 .506 96.517       
55 .296 .470 96.988       
56 .287 .455 97.442       
57 .271 .429 97.872       
58 .253 .402 98.273       
59 .240 .381 98.654       
60 .239 .379 99.034       
61 .232 .369 99.402       
62 .193 .306 99.708       
63 .184 .292 100.000       
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 Second survey - Total Variance Explained 28 additional items 26.2
Total Variance Explained 
 
Component 
Initial Eigenvalues Extraction Sums of Squared Loadings Rotation Sums of Squared Loadings 
Total % of Variance Cumulative % Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 4.022 14.364 14.364 4.022 14.364 14.364 3.203 11.440 11.440 
2 2.944 10.516 24.879 2.944 10.516 24.879 2.357 8.417 19.857 
3 2.299 8.209 33.089 2.299 8.209 33.089 2.242 8.007 27.864 
4 1.683 6.009 39.098 1.683 6.009 39.098 1.816 6.484 34.348 
5 1.489 5.318 44.416 1.489 5.318 44.416 1.720 6.143 40.491 
6 1.326 4.737 49.153 1.326 4.737 49.153 1.550 5.536 46.028 
7 1.210 4.320 53.472 1.210 4.320 53.472 1.515 5.412 51.440 
8 1.144 4.086 57.559 1.144 4.086 57.559 1.490 5.320 56.760 
9 1.074 3.835 61.394 1.074 3.835 61.394 1.297 4.634 61.394 
10 .959 3.424 64.817       
11 .927 3.311 68.128       
12 .859 3.067 71.195       
13 .818 2.920 74.115       
14 .797 2.847 76.963       
15 .752 2.687 79.649       
16 .655 2.341 81.990       
17 .609 2.174 84.164       
18 .570 2.035 86.199       
19 .529 1.888 88.086       
20 .516 1.842 89.929       
21 .495 1.769 91.698       
22 .450 1.606 93.303       
23 .411 1.469 94.772       
24 .371 1.326 96.098       
25 .328 1.171 97.269       
26 .280 1.001 98.270       
27 .255 .911 99.181       
28 .229 .819 100.000       
Extraction Method: Principal Component Analysis. 
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 Second survey - Total Variance Explained 42 items - Vogel’s 26.3
Total Variance Explained 
 
Component 
Initial Eigenvalues Extraction Sums of Squared Loadings Rotation Sums of Squared Loadings 
Total % of Variance Cumulative % Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 8.136 19.370 19.370 8.136 19.370 19.370 4.946 11.777 11.777 
2 3.670 8.738 28.108 3.670 8.738 28.108 2.799 6.665 18.441 
3 2.330 5.549 33.657 2.330 5.549 33.657 2.695 6.417 24.858 
4 2.103 5.007 38.663 2.103 5.007 38.663 2.483 5.912 30.770 
5 1.986 4.728 43.391 1.986 4.728 43.391 2.407 5.730 36.500 
6 1.472 3.504 46.895 1.472 3.504 46.895 2.067 4.923 41.423 
7 1.430 3.404 50.299 1.430 3.404 50.299 2.003 4.769 46.191 
8 1.313 3.126 53.426 1.313 3.126 53.426 1.982 4.720 50.911 
9 1.312 3.125 56.550 1.312 3.125 56.550 1.704 4.057 54.968 
10 1.153 2.745 59.296 1.153 2.745 59.296 1.409 3.354 58.323 
11 1.086 2.586 61.882 1.086 2.586 61.882 1.294 3.080 61.403 
12 1.035 2.465 64.347 1.035 2.465 64.347 1.236 2.944 64.347 
13 .969 2.308 66.654       
14 .922 2.196 68.851       
15 .881 2.098 70.948       
16 .818 1.947 72.895       
17 .797 1.897 74.793       
18 .768 1.829 76.622       
19 .743 1.768 78.390       
20 .668 1.589 79.980       
21 .662 1.576 81.556       
22 .626 1.491 83.047       
23 .596 1.419 84.466       
24 .541 1.288 85.754       
25 .519 1.236 86.990       
26 .515 1.227 88.217       
27 .479 1.140 89.356       
28 .446 1.062 90.419       
29 .434 1.033 91.452       
30 .419 .998 92.450       
31 .403 .960 93.410       
32 .362 .862 94.273       
33 .343 .817 95.090       
34 .293 .698 95.788       
35 .278 .662 96.449       
36 .261 .620 97.070       
37 .251 .598 97.667       
38 .240 .571 98.239       
39 .226 .537 98.776       
40 .202 .480 99.256       
41 .169 .402 99.657       
42 .144 .343 100.000       
Extraction Method: Principal Component Analysis. 
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 First survey - Total Variance Explained 44 item BFI the person 26.4
Total Variance Explained 
Component Initial Eigenvalues Extraction Sums of Squared Loadings Rotation Sums of Squared Loadings 
 Total % of Variance Cumulative % Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 7.972 18.118 18.118 7.972 18.118 18.118 4.427 10.062 10.062 
2 3.643 8.280 26.398 3.643 8.280 26.398 4.165 9.466 19.528 
3 3.185 7.239 33.637 3.185 7.239 33.637 3.729 8.475 28.003 
4 2.562 5.823 39.460 2.562 5.823 39.460 3.650 8.295 36.298 
5 2.121 4.821 44.281 2.121 4.821 44.281 3.512 7.983 44.281 
6 1.765 4.011 48.292       
7 1.437 3.267 51.559       
8 1.188 2.701 54.259       
9 1.101 2.502 56.762       
10 1.020 2.317 59.079       
11 .985 2.240 61.319       
12 .918 2.087 63.406       
13 .896 2.037 65.442       
14 .830 1.887 67.330       
15 .796 1.810 69.139       
16 .782 1.777 70.916       
17 .773 1.756 72.673       
18 .716 1.626 74.299       
19 .661 1.503 75.802       
20 .650 1.477 77.279       
21 .643 1.461 78.740       
22 .619 1.407 80.147       
23 .595 1.352 81.499       
24 .577 1.312 82.811       
25 .566 1.286 84.098       
26 .514 1.167 85.265       
27 .502 1.141 86.405       
28 .483 1.098 87.504       
29 .454 1.031 88.535       
30 .441 1.003 89.537       
31 .424 .965 90.502       
32 .421 .957 91.459       
33 .404 .917 92.377       
34 .398 .905 93.281       
35 .376 .854 94.136       
36 .360 .818 94.954       
37 .329 .748 95.702       
38 .317 .721 96.423       
39 .301 .684 97.108       
40 .290 .658 97.766       
41 .281 .639 98.405       
42 .245 .557 98.962       
43 .241 .549 99.511       
44 .215 .489 100.000       
Extraction Method: Principal Component Analysis. 
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 Second survey - Total Variance Explained 44 item BFI the situation 26.5
Total Variance Explained 
 
 
Component 
Initial Eigenvalues Extraction Sums of Squared Loadings Rotation Sums of Squared Loadings 
Total % of Variance Cumulative % Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 7.784 17.690 17.690 7.784 17.690 17.690 4.755 10.806 10.806 
2 3.662 8.324 26.014 3.662 8.324 26.014 4.484 10.190 20.997 
3 2.981 6.774 32.788 2.981 6.774 32.788 3.700 8.410 29.407 
4 2.558 5.813 38.601 2.558 5.813 38.601 3.576 8.128 37.535 
5 2.026 4.604 43.205 2.026 4.604 43.205 2.495 5.670 43.205 
6 2.003 4.552 47.757       
7 1.740 3.954 51.711       
8 1.416 3.219 54.930       
9 1.323 3.006 57.936       
10 1.240 2.819 60.755       
11 1.134 2.577 63.332       
12 1.059 2.406 65.738       
13 1.018 2.313 68.051       
14 .898 2.041 70.092       
15 .864 1.965 72.056       
16 .797 1.812 73.868       
17 .787 1.789 75.658       
18 .747 1.697 77.355       
19 .733 1.666 79.020       
20 .660 1.500 80.520       
21 .627 1.425 81.945       
22 .600 1.363 83.308       
23 .569 1.293 84.601       
24 .555 1.261 85.862       
25 .505 1.147 87.009       
26 .494 1.123 88.132       
27 .450 1.022 89.154       
28 .433 .984 90.138       
29 .425 .967 91.105       
30 .390 .887 91.992       
31 .380 .864 92.856       
32 .356 .809 93.665       
33 .338 .768 94.432       
34 .316 .718 95.150       
35 .302 .687 95.837       
36 .284 .646 96.483       
37 .260 .592 97.075       
38 .240 .544 97.619       
39 .234 .532 98.151       
40 .206 .469 98.620       
41 .185 .422 99.042       
42 .157 .356 99.398       
43 .142 .323 99.720       
44 .123 .280 100.000       
Extraction Method: Principal Component Analysis. 
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27 Appendix H Additional Principal Components and Regression 
Trees 
 
PCP1.10 The person - openness - remaining items 
 
 
 
Likert responses 
 
x  
 
Ds 
 
Dl 
 
N 
 
Al 
 
As Missing Data 
PC 
Loading 
BFI 
Factor 
 
I1.110R Prefers work that is routine 
 
2.79 
 
48 
 
87 
 
90 
 
62 
 
28 
 
12 
 
0.773 
 
O 
 
 
PCP2.6 The situation – conscientiousness and extraversion subgroup 
 
 
Likert responses 
 
x  
 
Ds 
 
Dl 
 
N 
 
Al 
 
As 
 
Missing 
Data 
 
PC 
Loading 
BFI 
Factor 
 
I2.106 Is a reliable worker 
 
4.46 
 
1  
 
9 
 
59 
 
81 
 
8 
 
0.696 
 
C 
 
I2.104 Is full of energy 
 
3.46 
 
4 
 
23 
 
49 
 
48 
 
26 
 
8 
 
0.457 
 
E 
  
3.96 
 
2.5 
 
23 
 
29 
 
53.5 
 
53.5 
 
8 
 
0.576  
 
PCP2.8 The situation - neuroticism subgroup 
 
 
Likert responses 
 
x  
 
Ds 
 
Dl 
 
N 
 
Al 
 
As 
 
Missing 
Data 
 
PC 
Loading 
BFI 
Factor 
I2.117R    Is  emotionally  stable,  not 
easily upset 
 
3.79 
 
2 
 
18 
 
29 
 
61 
 
40 
 
8 
 
0.701 
 
N 
 
I2.132 Gets nervous easily 
 
2.57 
 
4 
 
33 
 
36 
 
48 
 
29 
 
8 
 
0.620 
 
N 
 
I97 Is depressed, blue 
 
2.11 
 
67 
 
27 
 
29 
 
23  
 
3 
 
9 
 
0.488 
 
N 
 
2.82 
 
24.33 
 
26 
 
31.33 
 
44 
 
24  
 
8.33 
 
0.603  
 
PCP2.9 The situation - openness subgroup 
 
 
Likert responses 
 
x  
 
Ds 
 
Dl 
 
N 
 
Al 
 
As Missing Data 
PC 
Loading 
BFI 
Factor 
I2.133  Likes  to  reflect,  play  with 
ideas 
 
3.65 
 
2 
 
12 
 
48 
 
63 
 
25 
 
8 
 
0.761 
 
O 
 
I2.118 Is inventive 
 
3.74 
 
3 
 
11 
 
41 
 
62 
 
33 
 
8 
 
0.705 
 
O 
  
3.69 
 
2.5 
 
11.5 
 
44.5 
 
62.5 
 
29 
 
8 
 
0.733 
 
 
 
 
 
 
 
400 
PCP2.10 The situation – conscientiousness subgroup 
 
 
Likert responses 
 
x  
 
Ds 
 
Dl 
 
N 
 
Al 
 
As Missing Data 
PC 
Loading 
BFI 
Factor 
 
I2.101R Can be somewhat careless 
 
2.27 
 
39 
 
63 
 
22 
 
21 
 
5 
 
8 
 
0.791 
 
C 
 
I2.121  Perseveres  until  the  task  is 
finished 
 
4.19 
 
2 
 
7 
 
17 
 
59 
 
65 
 
8 
 
0.425 
 
C 
  
3.23 
 
20.5 
 
35 
 
19.5 
 
40 
 
35 
 
8 
 
0.608  
 
PC1.8 Farmer education 
   
Likert Number of Likert responses  
PC 
Loadings 
Md x̅ Ds 1  
Dl 
2 
N 
3 
Al 
4 
As 
5 MD 
32 Farmers like to get a grasp of theory 
and an overview rather than the detail 3 3.21 31 47 111 88 44 6 .731 
36 Farmers are much better at doing 
things than learning from books 4 3.66 15 25 84 129 70 4 .576 
70 Too little is being done to educate 
farmers about damage done to the 
environment by some agricultural 
practices (Reeve, 2001 p169) 
3 3.10 42 66 79 92 46 2 .421 
49 Farmers learn through trial and error 4 3.74 17 23 64 142 77 4 .400 
Component means 3.5 3.43 26.3 40.3 84.5 113 59.3 4 .532 
401 
 PC1.8 Farmer education: regression tree - influencing statement 
 
MEAN = 0.015
SD = 1.019
N = 282
Q32 < 4.00
MEAN = -0.547
SD = 0.857
N = 161
Q32 < 2.00
MEAN = 0.763
SD = 0.684
N = 121
Q36 < 5.00
MEAN = -1.576
SD = 0.995
N = 28
MEAN = -0.33
SD = 0.644
N = 133
Q36 < 4.00
MEAN = -0.697
SD = 0.564
N = 65
MEAN = 0.021
SD = 0.507
N = 68
MEAN = 0.502
SD = 0.569
N = 81
MEAN = 1.292
SD = 0.587
N = 40
402 
PC1.9 Property management and manpower 
 
Likert Number of Likert responses  
PC 
Loadings 
Md x̅ Ds 1  
Dl 
2 
N 
3 
Al 
4 
As 
5 MD 
42 It is essential that a property (house, sheds, 
infrastructure) should look neat and tidy 4 3.84 21 20 59 114 110 3 .642 
46 Land restoration projects often fail because 
of lack of manpower on the property 4 3.94 12 15 68 116 114 2 .572 
Component means 4 3.89 16.5 17.5 63.5 115 112 2.5 .607 
 
PC1.9 Property management and manpower: regression tree - influencing statements 
MEAN = 0.008
SD = 0.955
N = 235
AGE < 5.00
MEAN = -0.212
SD = 0.92
N = 174
OPENPERS < 2.60
MEAN = 0.635
SD = 0.757
N = 61
MEAN = -1.424
SD = 1.119
N = 10
MEAN = -0.139
SD = 0.857
N = 164
 
PC1.9 Property management and manpower: regression tree - influencing variables 
 
MEAN = 0.015
SD = 0.933
N = 282
Q42 < 5.00
MEAN = -0.315
SD = 0.869
N = 185
Q42 < 3.00
MEAN = 0.644
SD = 0.702
N = 97
MEAN = -1.112
SD = 0.937
N = 36
MEAN = -0.122
SD = 0.734
N = 149
Q46 < 4.00
MEAN = -0.569
SD = 0.742
N = 46
MEAN = 0.077
SD = 0.639
N = 103
403 
PC1.10 Degradation control 
 
Likert Number of Likert responses  
PC 
Loadings 
Md x̅ Ds 1  
Dl 
2 
N 
3 
Al 
4 
As 
5 MD 
58 Control of land degradation is another cost 
of running the farm 4 4.31 6 10 23 125 160 3 .768 
 
PC1.10 Degradation control: regression tree - influencing statements 
 
PC1.11 Agricultural future in Australia 
 
Likert Number of Likert responses  
PC 
Loadings 
Md x̅ Ds 1  
Dl 
2 
N 
3 
Al 
4 
As 
5 MD 
24R Primary production does have a 
long-term future in Australia 1 1.64 210 61 24 10 17 5 .817 
29 There is no future for further 
generations on my property 1 2.18 171 42 35 37 40 2 .594 
Component means 1 1.91 191 51.5 29.5 23.5 28.5 3.5 .706 
 
MEAN = -0.02
SD = 0.967
N = 282
Q58 < 4.00
MEAN = -1.795
SD = 0.897
N = 32
MEAN = 0.207
SD = 0.706
N = 250
Q58 < 5.00
MEAN = -0.176
SD = 0.617
N = 114
Q20 < 4.00
MEAN = 0.528
SD = 0.61
N = 136
MEAN = -0.578
SD = 0.441
N = 53
MEAN = 0.172
SD = 0.532
N = 61
404 
 PC1.11 Agriculture future in Australia: regression tree - influencing statements  
MEAN = -0.004
SD = 0.997
N = 235
EXGR < 30.00
MEAN = -0.145
SD = 0.88
N = 186
MEAN = 0.533
SD = 1.22
N = 49
AGREEABPERS < 4.44
MEAN = 0.237
SD = 1.079
N = 38
MEAN = 1.557
SD = 1.162
N = 11
 
PC1.11 Agriculture future in Australia: regression tree - influencing variables 
 
MEAN = -0.022
SD = 0.981
N = 282
Q24R < 3.00
MEAN = -0.324
SD = 0.659
N = 238
Q29 < 3.00
MEAN = 1.612
SD = 0.814
N = 44
Q24R < 5.00
MEAN = 1.192
SD = 0.532
N = 29
MEAN = 2.423
SD = 0.632
N = 15
MEAN = -0.534
SD = 0.538
N = 175
MEAN = 0.26
SD = 0.613
N = 63
405 
PC1.12 Environmental conservation 
 
Likert Number of Likert responses  
PC 
Loadings 
Md x̅ Ds 1  
Dl 
2 
N 
3 
Al 
4 
As 
5 MD 
37 All necessary land conservation methods 
should be used, whatever the costs 2 2.53 86 89 67 59 24 2 .579 
27 People who knowingly pollute the 
countryside are just as criminal as people who 
steal (Reeve, 2001 p169) 
5 4.36 8 12 25 88 191 3 .561 
Component means 3.5 3.45 47 50.5 46 73.5 108 2.5 .570 
 
PC1.12 Environmental conservation: regression tree - influencing statements 
 
MEAN = -0.03
SD = 0.998
N = 282
Q37 < 3.00
MEAN = -0.521
SD = 0.813
N = 153
Q27 < 4.00
MEAN = 0.552
SD = 0.879
N = 129
Q27 < 5.00
MEAN = -1.39
SD = 0.738
N = 28
MEAN = -0.327
SD = 0.695
N = 125
MEAN = -0.111
SD = 1.095
N = 37
Q61 < 5.00
MEAN = 0.818
SD = 0.602
N = 92
MEAN = -0.827
SD = 1.006
N = 17
MEAN = 0.498
SD = 0.754
N = 20
406 
PC1.13 Government intervention 
 
Likert Number of Likert responses  
PC 
Loadings 
Md x̅ Ds 1  
Dl 
2 
N 
3 
Al 
4 
As 
5 MD 
75 If governments decide that the rivers 
need more water for environmental 
purposes, it is fair to expect irrigators to 
forego their water without being 
compensated (Reeve, 2001 p167*) 
2 2.44 128 59 42 55 39 4 .704 
53 Farmers should respect their land and 
restore it to a natural state wherever 
possible 
3 3.28 62 39 60 68 92 6 .607 
Component means 2.5 2.86 95 49 51 61.5 65.5 5 .656 
 
PC1.13 Government intervention: regression tree - influencing statements 
 
MEAN = 0.025
SD = 0.985
N = 282
Q75 < 3.00
MEAN = -0.551
SD = 0.725
N = 162
Q53 < 3.00
MEAN = 0.803
SD = 0.719
N = 120
Q53 < 4.00
MEAN = -1.105
SD = 0.544
N = 61
MEAN = -0.216
SD = 0.607
N = 101
MEAN = 0.337
SD = 0.601
N = 48
MEAN = 1.113
SD = 0.619
N = 72
407 
PC1.14 Farmer understanding 
 
Likert Number of Likert responses  
PC 
Loadings 
Md x̅ Ds 1  
Dl 
2 
N 
3 
Al 
4 
As 
5 MD 
22 Farmers understand things by reading 
about them 3 3.35 18 47 113 90 52 7 .606 
 
PC1.14 Farmer understanding: regression tree - influencing statements 
 
PC1.15 Devout purpose 
 
Likert Number of Likert responses  PC 
Loadings 
Md x̅ Ds 1  
Dl 
2 
N 
3 
Al 
4 
As 
5 MD 
44 Landcare's objective should be to 
repair land degradation that happened in 
the past 
4 3.52 22 41 81 104 74 5 .694 
20 Farmers require a ‘spiritual’ 
association with the land they manage 
4 3.52 37 23 81 94 84 8 .394 
Component means 4 3.52 29.5 32 81 99 79 6.5 .544 
          
 
MEAN = -0.027
SD = 0.977
N = 282
Q22 < 3.00
MEAN = -0.986
SD = 0.93
N = 57
MEAN = 0.217
SD = 0.83
N = 225
Q22 < 5.00
MEAN = 0.057
SD = 0.756
N = 178
MEAN = 0.822
SD = 0.823
N = 47
408 
 PC1.15 Devout purpose: regression tree - influencing statements 
 
PC1.16 Property values 
 
Likert Number of Likert responses  PC 
Loadings 
Md x̅ Ds 1  
Dl 
2 
N 
3 
Al 
4 
As 
5 MD 
63 Rehabilitation and conservation works 
improve the value of my property 5 4.30 5 10 36 104 170 2 
.606 
 
PC1.16 Property values: regression tree - influencing statements 
 
MEAN = 0.012
SD = 0.977
N = 282
Q44 < 4.00
MEAN = -0.644
SD = 0.814
N = 119
Q44 < 3.00
MEAN = 0.491
SD = 0.792
N = 163
Q20 < 5.00
MEAN = -1.038
SD = 0.83
N = 53
MEAN = -0.328
SD = 0.651
N = 66
MEAN = 0.279
SD = 0.697
N = 116
MEAN = 1.012
SD = 0.779
N = 47
 
MEAN = -0.03
SD = 0.972
N = 282
Q63 < 4.00
MEAN = -1.192
SD = 0.93
N = 45
MEAN = 0.191
SD = 0.811
N = 237
Q63 < 5.00
MEAN = -0.157
SD = 0.739
N = 90
MEAN = 0.404
SD = 0.782
N = 147
409 
PC1.17 Community pressure 
 
Likert Number of Likert responses  
PC 
Loadings 
Md x̅ Ds 1  
Dl 
2 
N 
3 
Al 
4 
As 
5 MD 
39 Community pressure is damaging to the 
long term restoration of degraded land 3 3.07 40 49 125 64 43 6 .620 
 
PC1.17 Community pressure: regression tree - influencing statements 
 
MEAN = 0.047
SD = 0.97
N = 282
Q39 < 4.00
MEAN = -0.273
SD = 0.852
N = 187
Q70 < 4.00
MEAN = 0.676
SD = 0.881
N = 95
Q70 < 5.00
MEAN = 0.501
SD = 0.813
N = 78
MEAN = 1.479
SD = 0.739
N = 17
MEAN = -0.569
SD = 0.819
N = 106
Q39 < 3.00
MEAN = 0.115
SD = 0.733
N = 81
MEAN = -1.024
SD = 0.808
N = 41
MEAN = -0.283
SD = 0.69
N = 65
410 
28 PC2.6 Climate awareness 
 
Likert Number of Likert responses  
PC 
loadings 
Md x̅ Ds 1  
Dl 
2 
N 
3 
Al 
4 
As 
5 MD 
3 I have a good understanding of the impact 
of climate change on my property 4 3.71 8 21 28 50 49 2 .779 
4 Climatic predictions in Australia are 
extremely beneficial for farm 
planning/management 
4 3.65 14 21 20 49 50 4 .438 
Component means 4.00 3.68 11.0 21.0 24.0 49.5 49.5 3.00 .609 
 
PC2.6 Climate awareness: regression tree - influencing statements 
 
MEAN = -0.019
SD = 0.99
N = 135
Q3 < 4.00
MEAN = -0.861
SD = 0.702
N = 52
Q27R < 3.00
MEAN = 0.509
SD = 0.75
N = 83
Q5 < 2.00
MEAN = -1.953
SD = 0.645
N = 7
MEAN = -0.691
SD = 0.544
N = 45
MEAN = 0.15
SD = 0.701
N = 41
MEAN = 0.86
SD = 0.624
N = 42
411 
 PC2.6 Climate awareness: regression tree - influencing variables 
 
PC2.7 Innovation and change 
 
Likert Number of Likert responses  
PC 
loading 
Md x̅ Ds 1  
Dl 
2 
N 
3 
Al 
4 
As 
5 MD 
20 In my situation ethanol blends are a viable 
alternative to diesel as a machinery fuel 4 3.57 13 10 42 53 35 5 .781 
28 The inability of farmers to adapt to 
change is a major factor in many farms 
becoming uneconomic 
3 2.79 41 30 28 34 23 2 .627 
Component means 3.50 3.18 27.0 20.0 35.0 43.5 29.0 3.50 .704 
 
MEAN = -0.043
SD = 0.95
N = 123
AGRSIT < 4.22
MEAN = -0.274
SD = 0.935
N = 82
EXTCR < 80.00
MEAN = 0.419
SD = 0.81
N = 41
OPESIT < 3.60
MEAN = -0.234
SD = 0.733
N = 14
MEAN = 0.758
SD = 0.626
N = 27
MEAN = -1.477
SD = 0.552
N = 5
MEAN = -0.196
SD = 0.902
N = 77
412 
 PC2.7 Innovation and change: regression tree - influencing statements 
 
 
PC2.7 Innovation and change: regression tree - influencing variables 
 
MEAN = 0.004
SD = 1.007
N = 135
Q20 < 4.00
MEAN = -0.766
SD = 0.823
N = 56
Q28 < 3.00
MEAN = 0.549
SD = 0.734
N = 79
Q28 < 5.00
MEAN = -1.198
SD = 0.664
N = 34
Q20 < 2.00
MEAN = -0.097
SD = 0.558
N = 22
MEAN = -1.961
SD = 0.531
N = 9
MEAN = -0.923
SD = 0.463
N = 25
MEAN = 0.356
SD = 0.608
N = 66
MEAN = 1.533
SD = 0.494
N = 13
 
MEAN = -0.027
SD = 1.01
N = 123
EXTCR < 35.00
MEAN = -0.24
SD = 1.019
N = 88
INTCR < 10.00
MEAN = 0.507
SD = 0.77
N = 35
MEAN = -0.343
SD = 0.995
N = 79
MEAN = 0.667
SD = 0.789
N = 9
413 
PC2.8 Government policy 
 
Likert Number of Likert responses  
PC 
loadings 
Md x̅ Ds 1  
Dl 
2 
N 
3 
Al 
4 
As 
5 MD 
14 Due to Government policy, I have more 
water for my livestock than I have had in 
the past 
2 1.98 71 27 49 2 5 4 .802 
15 Due to Government policy, irrigation will 
increase in my district 2 1.93 77 26 43 4 5 3 .565 
5 The climate is better now than in the past, for 
my crops and farming 2 1.84 68 46 39 2 0 3 .560 
Component means 2.00 1.92 72.0 33.0 43.7 2.67 3.33 3.33 .642 
 
PC2.8 Government policy: regression tree - influencing statements 
 
MEAN = 0.042
SD = 0.985
N = 135
Q14 < 2.00
MEAN = -0.805
SD = 0.588
N = 57
Q15 < 3.00
MEAN = 0.661
SD = 0.718
N = 78
Q15 < 3.00
MEAN = -0.982
SD = 0.432
N = 47
MEAN = 0.031
SD = 0.511
N = 10
MEAN = 0.298
SD = 0.564
N = 44
MEAN = 1.13
SD = 0.622
N = 34
414 
PC2.9 Water resources 
 
Likert Number of Likert responses  
PC 
loadings 
Md x̅ Ds 1  
Dl 
2 
N 
3 
Al 
4 
As 
5 MD 
13 Government policy is reducing the water 
available for my farm 3 3.02 28 26 44 29 28 3 .847 
 
 
PC2.9 Water resources: regression tree - influencing statements 
 
MEAN = -0.015
SD = 0.991
N = 135
Q13 < 3.00
MEAN = -0.928
SD = 0.721
N = 48
Q13 < 2.00
MEAN = 0.489
SD = 0.724
N = 87
Q13 < 5.00
MEAN = 0.182
SD = 0.542
N = 62
MEAN = 1.252
SD = 0.53
N = 25
MEAN = -1.364
SD = 0.615
N = 24
MEAN = -0.492
SD = 0.536
N = 24
415 
PC2.15 Personal awareness 
 
Likert Number of Likert responses  
PC 
loadings 
Md x̅ Ds 1  
Dl 
2 
N 
3 
Al 
4 
As 
5 MD 
57 I am well informed regarding blue-green 
algae and its impact on urban, domestic and 
farm water supplies (Vogel, 1996 p608) 
4 3.54 12 23 22 68 32 1 .713 
47 I am well informed on productivity 
increases through use of hormones in 
livestock (Vogel, 1996 p608) 
4 3.22 16 34 29 56 22 1 .686 
52 Our community is one where individuals 
are judged on their achievements (Vogel, 1996 
p607) 
4 3.85 3 12 32 67 41 3 .603 
43 I am well informed on pesticide residues in 
food (Vogel, 1996 p608) 4 3.66 8 24 27 53 45 1 .448 
  4.00 3.57 9.75 23.3 27.5 61.0 35.0 1.50 .613 
 
PC2.15 Personal awareness: regression tree – influencing statements  
 
MEAN = -0.017
SD = 0.99
N = 136
Q57 < 3.00
MEAN = -1.178
SD = 0.778
N = 29
Q47 < 2.00
MEAN = 0.298
SD = 0.788
N = 107
Q47 < 4.00
MEAN = -2.132
SD = 0.723
N = 7
MEAN = -0.874
SD = 0.508
N = 22
MEAN = -0.213
SD = 0.583
N = 46
MEAN = 0.683
SD = 0.701
N = 61
Q52 < 5.00
MEAN = 0.377
SD = 0.532
N = 39
MEAN = 1.225
SD = 0.64
N = 22
416 
 PC2.15 Personal awareness: regression tree – influencing variables  
 
PC2.16 Water pollution 
 
Likert Number of Likert responses  PC 
loadings 
Md x̅ Ds 1  
Dl 
2 
N 
3 
Al 
4 
As 
5 MD 
60R Knowing that community water was 
being taken from an untreated blue-green 
algae source would not bother me (Vogel, 1996 
p610) 
5 4.12 9 9 19 37 83 1 .797 
62 The supply of untreated water to my 
community or for my own use, from a blue-
green algae infestation site would concern 
me greatly (Vogel, 1996 p609) 
5 4.33 4 5 20 34 93 2 .700 
50R If blue green algae were in my water 
supply I would think it over quietly and 
continue as normal (Vogel, 1996 p610) 
5 4.09 4 13 21 46 73 1 .664 
  5.00 4.18 5.67 9.00 20.0 39.0 83.0 1.33 .720 
 
MEAN = 0.028
SD = 0.94
N = 126
EXTGR < 10.00
MEAN = -0.754
SD = 1.078
N = 20
CONSIT < 4.67
MEAN = 0.176
SD = 0.838
N = 106
EXTSIT < 3.88
MEAN = -1.133
SD = 0.995
N = 14
MEAN = 0.129
SD = 0.709
N = 6
MEAN = 0.077
SD = 0.785
N = 91
MEAN = 0.777
SD = 0.927
N = 15
417 
 PC2.16 Water pollution: regression tree – influencing statements  
 
PC2.17 Political process 
 
Likert Number of Likert responses  
PC 
loadings 
Md x̅ Ds 1  
Dl 
2 
N 
3 
Al 
4 
As 
5 MD 
55 Our community is one in which political 
decisions are taken by the people 
responsible (Vogel, 1996 p607) 
3 2.59 31 40 48 26 7 6 .748 
38 Our community is one when citizens have 
many options to take part in the political 
process (Vogel, 1996 p607) 
4 3.54 7 24 35 58 32 2 .653 
34 Our community is one in which 
individuals are judged primarily on the 
basis of their human qualities (Vogel, 1996 p607) 
3 3.31 9 24 53 49 21 2 .564 
  3.33 3.15 15.7 29.3 45.3 44.3 20.0 3.33 .655 
 
MEAN = -0.005
SD = 0.985
N = 136
Q60R < 5.00
MEAN = -0.778
SD = 0.808
N = 66
Q62 < 4.00
MEAN = 0.724
SD = 0.414
N = 70
MEAN = -1.375
SD = 0.747
N = 25
MEAN = -0.414
SD = 0.606
N = 41
418 
 PC1.17 Political process: regression tree – influencing statements  
 
PC2.18 Job satisfaction 
 
Likert Number of Likert responses  
PC 
loadings Md x̅ 
Ds 
1  
Dl 
2 
N 
3 
Al 
4 
As 
5 
MD 
48 A good community should emphasize the 
financial benefits of human labour (Vogel, 1996 
p607) 
4 3.83 2 11 40 61 42 2 .636 
44 Our community should emphasise job 
satisfaction as the fruit of human labour 
(Vogel, 1996 p607) 
4 3.80 2 6 48 63 35 4 .635 
56 There will soon be a shortage of freshwater 
in Australia because so much is now 
contaminated (Vogel, 1996 p608) 
2 2.66 32 50 32 23 19 2 .389 
  3.33 3.43 12.0 22.3 40.0 49.0 32.0 2.67 .553 
 
MEAN = -0.075
SD = 0.939
N = 136
Q55 < 4.00
MEAN = -0.354
SD = 0.785
N = 110
Q38 < 4.00
MEAN = 1.106
SD = 0.528
N = 26
MEAN = -0.814
SD = 0.677
N = 54
Q55 < 3.00
MEAN = 0.09
SD = 0.608
N = 56
Q34 < 3.00
MEAN = -1.225
SD = 0.555
N = 30
MEAN = -0.3
SD = 0.414
N = 24
MEAN = -0.622
SD = 0.536
N = 12
MEAN = 0.284
SD = 0.469
N = 44
419 
 PC2.18 Job satisfaction: regression tree – influencing statements  
 
PC2.19 Exploitation of nature 
 
Likert Number of Likert responses  
PC 
loadings 
Md x̅ Ds 1  
Dl 
2 
N 
3 
Al 
4 
As 
5 MD 
37 Our community should acknowledge the 
exploitation of nature to achieve general 
prosperity (Vogel, 1996 p607) 
3 3.10 27 22 43 39 26 1 .864 
 
PC2.19 Exploitation of nature: regression tree – influencing statements  
 
MEAN = -0.035
SD = 0.942
N = 136
Q44 < 4.00
MEAN = -0.698
SD = 0.805
N = 49
Q46R < 5.00
MEAN = 0.339
SD = 0.8
N = 87
Q48 < 5.00
MEAN = -1.841
SD = 0.767
N = 7
MEAN = -0.508
SD = 0.642
N = 42
MEAN = 0.027
SD = 0.653
N = 58
Q48 < 3.00
MEAN = 0.963
SD = 0.701
N = 29
MEAN = -1.021
SD = 0.592
N = 7
MEAN = 0.17
SD = 0.519
N = 51
 
MEAN = -0.004
SD = 0.981
N = 136
Q37 < 3.00
MEAN = -1.076
SD = 0.682
N = 41
MEAN = 0.458
SD = 0.682
N = 95
Q37 < 4.00
MEAN = -0.083
SD = 0.481
N = 38
MEAN = 0.818
SD = 0.546
N = 57
420 
 PC2.19 Exploitation of nature: regression tree – influencing variables  
 
PC2.20 Balance in nature 
 
Likert Number of Likert responses  
PC 
loadings 
Md x̅ Ds 1  
Dl 
2 
N 
3 
Al 
4 
As 
5 MD 
49 Maintaining a proper balance in nature 
requires more complex management (Vogel, 1996 p609) 4 3.97 3 12 22 67 51 3 .735 
 
PC2.20 Balance in nature: regression tree – influencing statements  
 
MEAN = -0.042
SD = 0.974
N = 126
AGRSIT < 4.44
MEAN = -0.599
SD = 1.18
N = 25
EXP < 4.00
MEAN = 0.096
SD = 0.868
N = 101
MEAN = -1.089
SD = 0.806
N = 15
MEAN = 0.136
SD = 1.305
N = 10
 
MEAN = 0.036
SD = 1.017
N = 136
Q49 < 5.00
MEAN = -0.414
SD = 0.746
N = 93
Q49 < 4.00
MEAN = 1.011
SD = 0.827
N = 43
Q61 < 5.00
MEAN = 0.052
SD = 0.774
N = 9
MEAN = 1.264
SD = 0.64
N = 34
MEAN = -1
SD = 0.681
N = 34
MEAN = -0.077
SD = 0.549
N = 59
421 
PC2.21 Nuclear power 
 
Likert Number of Likert responses  PC 
loadings 
Md x̅ Ds 1  
Dl 
2 
N 
3 
Al 
4 
As 
5 MD 
41 Nuclear power plants should be closed down 
(Vogel, 1996 p607) 
1 2.19 62 31 44 4 13 4 .677 
 
  
PC2.21 Nuclear power: regression tree influencing statements  
 
MEAN = -0.014
SD = 1.012
N = 136
Q41 < 3.00
MEAN = -0.532
SD = 0.803
N = 81
Q39 < 4.00
MEAN = 0.749
SD = 0.78
N = 55
Q38 < 3.00
MEAN = 0.554
SD = 0.672
N = 44
Q41 < 4.00
MEAN = 1.531
SD = 0.711
N = 11
MEAN = 0.314
SD = 0.419
N = 34
MEAN = 1.371
SD = 0.744
N = 10
MEAN = -0.891
SD = 0.837
N = 40
MEAN = -0.181
SD = 0.593
N = 41
422 
Appendix I Personality factor influence on attitudinal components 
by multiple regression (MR) or regression tree (RT) analysis 
 
 
Personality Factors 
Attitudinal Components 
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en
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s 
PC1.1 Outside intervention        RT 
PC1.2 Responsibility for the future MR  RT     MR 
PC1.5 Environmental awareness RT     RT RT 
PC1.6 Profit and the environment 
protection 
       MR 
PC1.9 Property management and manpower (Appendix 
H) 
     MR RT  
PC1.11 Agricultural future in Australia (Appendix H)        RT 
PC2.2 Environmental enhancement   RT  RT MR MR 
PC2.3 Changing technology     RT    
PC2.4 Renewable energy     RT    
PC2.5 Water management RT  RT     RT 
PC2.6 Climate awareness (Appendix H)      MR RT MR RT 
PC2.10 Community values      RT  
PC2.11 Environmental stance   RT   MR MR 
PC2.12 Personal vigilance on chemicals  MR RT  RT RT  
PC2.13 Personal knowledge MR RT   MR RT    
PC2.15 Personal awareness (Appendix H) RT    MR RT  
PC2.16 Water pollution (Appendix G)      RT  
PC2.17 Political process (Appendix G)   RT      
PC2.19 Exploitation of nature (Appendix G)        RT 
Occurrence of influence either by multiple 
regression (MR) or regression tree (RT) 
analysis 
5  6  6  9 10 
423 
